. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%. 
- ALL CAPACITANCE VALUES ARE IN MICROFARADS. 


- ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ. <ECODATE> 
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BOM Groups 


BOM GROUP BOM OPTIONS 








J44_ COMMON ALTERNATE, COMMON, J44_COMMON1, J44_COMMON2, J44_COMMON3, J44_COMMON4, J44_PROGPARTS 





J44_COMMON1 TBTHV:P15V, SKIP_5V3V3:AUDIBLE, SPI:DUAL_IO 





J44_COMMON2 EDP, EDP_LS_CAP, CAMERA_3V3:S0,CAM_WAKE:NO, CAM_XTAL:NO,MEM_ODT:PU, VCORE_FETS 





J44_COMMON3 XDP, LPCPLUS, BKLT : PROD, CPUTHRM: ALRT, LOADRC: NO, OTHERRC : NO, DDRRC:NO, TBTRC:NO, BMONRC :NO 





J44_PROGPARTS SMC_PROG:PVT, BOOTROM: PVT, TBTROM: PVT, TPAD_PSOC: PROG 





Programmables (All Builds) 
TBT 
PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


ENGISNS LOADISNS, OTHERISNS, DDRISNS, TBTISNS, BMONISNS 




















341583918 EPROM, FALCON RIDGE (V13.7) J44 U2890 CRITICAL TBTROM: PVT 


























SMC 


34183922 IC, SMC-B1, EXT (V2.16F39),PVT,J44 CRITICAL SMC_PROG:PVT 





























Module Parts 
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION EFI ROM 
33784596 














HSWULT, SR18A, PRO, CO,2.4, 28W, 2+3, 3M, BGA u0500 CRITICAL CPU_HSW:2.4G 34183924 IC,EFI ROM (V0116),PVT,J44 CRITICAL BOOTROM: PVT 





























33784597 HSWULT, SR189, PRO, CO,2.6,28W, 2+3, 3M, BGA u0500 CRITICAL CPU_HSW:2.6G 





33784598 HSWULT, SR188, PRO, CO, 2.8, 28W, 2+3, 4M, BGA u0500 CRITICAL CPU_HSW:2.8G 





33881247 IC, TBT, FR-4C, AO, PRQ, CIO, SR1JC, FCBGA288 U2800 CRITICAL 





338S1186 





IC, BCM15700A2,S2 PCIE CAMERA PROCESSOR U3900 CRITICAL Ppsoc 





37681194 MOSFET, N-CH, 30V,15.3A,12M,8P 3.3X3.3 DFN Q7310,07320 CRITICAL VCORE_FET:VSHY 


34183862 IC, TRKPD/KYBD PSOC,CU ONLY (V224) J44 CRITICAL TPAD_PSOC:PROG 





























376S1193 MOSFET, N-CH, 30V, 22A, 6.0M, 8P 3.3X3.3 DFN Q7311,07321 CRITICAL VCORE_FET:VSHY 





376S0964 MOSFET, N-CH, 25V, 30A,9.6M,8P 3.3X3.3 DFN Q7310,07320 CRITICAL VCORE_FET:REN 





NI NINI|NfefReyefele 


376S1104 MOSFET, N-CH, 25V, 30A, 6.1M, 8P 3.3X3.3 DFN Q7311,07321 CRITICAL VCORE_FET:REN 


























Alternate Parts 





PART NUMBER | ALTERNATE FOR] BOM OPTION REF DES | COMMENTS: 
PART NUMBER 





376S1053 | 376S0604 ALL Diodes alt to Fairchild 





128S0311 | 128S0329 ALL NEC alt to Sanyo 





138S0739 | 138S0706 ALL Samsung alt to Murata 





197S0481 | 197S0480 ALL Epson alt to NDK 





152S0461 | 15281645 ALL Cyntec alt to Vishay 





376S1080 | 376S0820 ALL Diodes alt to On Semi 





155S0667 | 155S0583 ALL Panasonic alt to TDK 





13880725 | 13880724 ALL Samsung alt to Murata 





376S1032 | 376S0855 ALL Toshiba alt for Diodes Dual 





376S1129 | 376S0855 ALL NXP Alt for Diodes Dual 





376S1089 | 376S1128 ALL NXP Alt for Diodes Single 





35383452 | 35351286 ALL Maxim alt to Microchip 





376S1180 | 376S0761 ALL Renesas alt to Vishay 





128850364 | 12880264 ALL Sanyo 2nd Factory alt 





10780254 | 107S0241 ALL Cyntec alt to TFT 





13880843 | 138S0674 ALL Samsung alt to Murata (BKLT) 





138S0803 | 138S0639 ALL Samsung alt to Murata (BKLT) 





138S0846 | 138S0811 ALL Samsung alt to Murata (BKLT) 





19780542 | 19780544 ALL NDK alt to TXC 





19780545 | 19780544 ALL Epson alt to TXC 





15281876 | 152S1804 ALL TDK alt to Toko 





10780255 | 10780240 ALL Cyntec alt to TFT 





10780250 | 107S0248 ALL Cyntec alt to TFT 


SYNC 
12780164 | 12780162 ALL Rohm alt to Vishay BOM Configurat ion 
35384070 | 353S4069 ALL Pericom alt to TI DP Mux U9750 


SS ee — 
< > 
35384068 | 35384069 ALL NXP alt to TI DP Mux U9750 C3 Apple Inc. ‘SCH_NUM D 
° 
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35383814 | 35383812 ALL TI alt to NXP 
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BOM Variants 





DEVELOPMENT/BASE BOM 
BOM NUMBER BOM NAME BOM OPTIONS 








PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


Seo uo COMMON, MLB 46GB, 44 TA4 COMMON 685-0054 1 J44 MLB COMMON BOM BASE CRITICAL BASE_BOM 
985-0053 DEV, MLB-4GB, J44 XDP_CONN 



































985-0053 a J44 MLB DEVEL BOM DEVEL CRITICAL DEVEL_BOM 
639-4878 PCBA, MLB-4GB, 2.4G, 4GB-HYNIX, J44 BASE_BOM, CPU_HSW:2.4G, RAM_4G_HYNIX_H, CAMDRAM: HYNIX_H 








639-4879 PCBA,MLB-4GB, 2.4G, 4GB-ELPIDA, J44 BASE_BOM, CPU_HSW:2.4G, RAM_4G_ELP IDA, CAMDRAM: ELPIDA 





639-4880 PCBA, MLB-4GB, 2.4G, 4GB-MICRON, J44 BASE_BOM, CPU_HSW:2.4G,RAM_4G_MICRON, CAMDRAM: MICRON SUB-BOMS 








639-5272 PCBA, MLB—4GB, 2.6G, 4GB-HYNIX, J44 BASE_BOM, CPU_HSW:2.6G, RAM_4G_HYNIX_H, CAMDRAM: HYNIX_H PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 








639-5273 PCBA, MLB-4GB, 2. 6G, 4GB-ELPIDA, J44 BASE_BOM, CPU_HSW:2.6G, RAM_4G_ELP IDA, CAMDRAM: ELPIDA 




















685-0074 VCORE, FET, VSHY, J44 VCOREFETS CRITICAL VCORE_FETS 








639-5274 PCBA, MLB—4GB, 2.6G, 4GB-MICRON, J44 BASE_BOM, CPU_HSW:2.6G,RAM_4G_MICRON, CAMDRAM: MICRON 





639-5275 PCBA, MLB-4GB, 2.8G, 4GB-HYNIX, J44 BASE_BOM, CPU_HSW:2.8G,RAM_4G_HYNIX_H, CAMDRAM: HYNIX_H Alternate Parts 








639-5276 PCBA, MLB—4GB, 2.8G, 4GB-ELPIDA, J44 BASE_BOM, CPU_HSW:2.8G, RAM_4G_ELPIDA, CAMDRAM:ELPIDA PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES COMMENTS : 
PART NUMBER 





639-5277 PCBA, MLB-4GB, 2.8G, 4GB-MICRON, J44 BASE_BOM, CPU_HSW:2.8G, RAM_4G_MICRON, CAMDRAM: MICRON 


























685-0075 | 685-0074 ALL RENESAS ALT TC 





685-0074 VCORE, FET, VSHY, J44 VCORE_FET:VSHY 











685-0075 VCORE, FET, REN, J44 VCORE_FET: REN 











DRAM PARTS 





33380704 , SDRAM, 4GBIT, 256MX16,DDR3-1600,F DIE, 96FBGA om . saa, CRITICAL 4G_ELPIDA 





33380700 , SDRAM, 4GBIT, 256MX16, DDR3-1600, HUMA, 96FBGA 0 CRITICAL 4G_HYNIX_H 





33350698 , SDRAM, 4GBIT, 256MX16, DDR3-1600, REV E, 96FBGA om . asa, CRITICAL 4G_MICRON 





33380715 C, SDRAM, 4GBIT, 256MX16, DDR3-1866,F DIE, 96FBGA 02 , CRITICAL 4G_ELPIDA_1866 





333S0717 SDRAM, 4GBIT, 256MX16, DDR3-1866, HUMA, 96FBGA so, ua3z0, 2240, . asa, CRITICAL 4G_HYNIX_H_1866 

















33380720 C, SDRAM, 4GBIT, 256MX16, DDR3-1866,REV E, 96FBGA 023: a3 CRITICAL 4G_MICRON_1866 











DRAM SPD Straps 





BOM GROUP BOM OPTIONS 





RAM_4G_ELPIDA 4G_ELPIDA, RAMCFG3:L, RAMCFG2:L, RAMCFG1:L, RAMCFGO:L, PPDDR:1V35 





RAM_4G_HYNIX_H 4G_HYNIX_H, RAMCFG3:L, RAMCFG2:L, RAMCFG1:L, RAMCFGO:H, PPDDR:1V35 





RAM_4G_MICRON 4G_MICRON, RAMCFG3 :L, RAMCFG2:L, RAMCFG1:H, RAMCFGO:L, PPDDR:1V35 





RAM_4G_ELPIDA_1866 4G_ELPIDA_1866, RAMCFG3:L, RAMCFG2:L, RAMCFG1:L, RAMCFGO:L, PPDDR:1V5 





RAM_4G_HYNIX_H_ 1866 4G_HYNIX_H_1866, RAMCFG3:L, RAMCFG2:L, RAMCFG1:L, RAMCFGO:H, PPDDR:1V5 














RAM_4G_MICRON_1866 4G_MICRON_1866, RAMCFG3:L, RAMCFG2:L, RAMCFG1:H, RAMCFGO:L, PPDDR:1V5 





NOTE: 1866 PARTS BEING STRAPPED TO RUN AT 1600 


13" MBP VARIABLE BOM GROUPS 





BOM GROUP BOM OPTIONS 











J44_COMMON4 SMCBOARDID:8 








DRAM SPD Straps 


BOM GROUP BOM OPTIONS 
CAMDRAM: HYNIX_H CAMDRAM_TYPE:HYNIX_H 











CAMDRAM:ELPIDA CAMDRAM_TYPE:ELPIDA 











CAMDRAM : MICRON CAMDRAM_TYPE:MICRON 








SYNC_MASTER=J44 1/03/201 
DRAM Parts 


PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION BOM Configuration 


amen TT 
cs 4 R3L-16 9 : < > 

333S0700 al IC, SDRAM, 4GBIT, DDR3L-1600, HUMA, 96B FBGA u4000 CRITICAL CAMDRAM_TYPE:HYNIX_H C3 Apple Inc. oa D 

33380704 4 IC, SDRAM, 4GBIT, DDR3L-1600, DIE F, 96B FBGA u4000 CRITICAL CAMDRAM_TYPE:ELPIDA fo} <E4LABEL> 
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333S0698 IC, SDRAM, 4GBIT, DDR3L-1600, REV E,96B FBGA U4000 CRITICAL CAMDRAM_TYPE:MICRON 




















Shield Cans 











SHO451 


sm 











SHLD-J44-MLB 


USB Cage 


Mounting 


OMIT 
ZTO411 
4P5R2P3-3P5B 
9 
OMIT 
ZT0413 


6.19X4. 60-SNOWMAN 
+O 

OMIT 
ZT0414 


6.19X4.60-SNOWMAN 





SL-1.1X0.45-1.4x0. 








THO405 


TH-NSP 


SL-1.1X0.45-1.4x0. 





Rubber Mount Standoffs 


WWVV. 


SHO460 


-90D1.21ID-1.35H-SM 








SH0462 


-90D1.2ID-1.35H-SM 














SHO466 


-90D1.21ID-1.35H-SM 

















SHO450 


sm 











SHLD-J44-MLB-T29 


TBT Cage 


Holes & Slots 


ABOVE GUMSTICK CARD IN MIDDLE OF BOARD 
(998-1195) 


SNOWMAN-SHAPED SLOT AT LEFT OF MEMORY BANK 
(998-5879) 


SNOWMAN-SHAPED SLOT AT RIGHT OF MEMORY BANK 
(998-5879) 


Upper TBT can Ground slot 
(862-0118) 


Lower TBT can Ground slot 
(862-0118) 


USB can Ground slot 
(998-3975) 


USB can Ground slot 
(998-3975) 


(860-1448) 


SHO461 


-90D1.2ID-1.35H-SM 








SHO465 


-90D1.21ID-1.35H-SM 








THERMAL MODULE STANDOFF 


SHO420 
THERMAL-4 .50-J44-SM 


1 











SHO0426 
RMAL-4.50-J44-SM 


1 


SHO467 


-90D1.21ID-1.35H-SM 











FLEX BRACKET 


SH0443 
3.50D2 .0H-SM 


1 





(860-1645) 


SHO421 
THERMAL-4 .50-J44-SM 
1 





SHO427 
RMAL-4 .50-J44-SM 


1 





BOSSES 


(860-2354) 


SHO444 
3.50D2.0H-SM 


1 





SSD STANDOFF 


(806-5375) 


SHO440 
5.00D2.0H-SM 


1 





POGO PINS 


FAN STANDOFF (806-5376) 


SHO441 


STDOFF-4.50D1.73H-SM-1.33-3.2 


1 





(870-2451) 


SH0435 & SH0436 removed. 


SHO0432 


POGO-2 . 30D—5 . 5H-SM-LOW-FORCE 


SM 


c-©) 








SH0433 


POGO-2 . 30D—5 . 5H-SM-LOW-FORCE 


SM 


c-©) 
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CRITICAL 
OMIT_TABLE 
u0500 


HASWELL-ULT 
2C+GT2 


BGA-TSP 


DDI Port Assignments: SYM 1 OF 19 eDP Port Assignment: 
TBTSNKO DDI1_TXNO EDP_TXNO 
TBTSNKO DDI1_TXPO EDP_TXPO 
TBTSNKO DDI1_TXN1 EDP_TXN1 
TBTSNKO DDI1_TXP1 EDP_TXP1 
TBTSNKO DDI1_TXN2 
TBTSNKO DDI1_TXP2 
TBTSNKO DDI1_TXN3 
TBTSNKO DDI1_TXP3 



































TBT Sink 0 
Internal panel 





EDP_TXN2 
EDP_TXP2 
EDP_TXN3 
EDP_TXP3 














lo Ja fa fa fa fa fa fa 








O48 O48 





PPVCOMP_SO_CPU 
TBTSNK1 


TBTSNK1 
TBTSNK1L 
TBTSNK1L 
TBTSNK1L 
TBTSNK1L 
TBTSNK1L 
TBTSNK1 


DDI2_TXNO 
DDI2_TXPO 
DDI2_TXN1 EDP_AUXN 
DDI2_TXP1 EDP_AUXP 








AUXCH_C_N 
AUXCH_C_P 














1 


TBT Sink 1 
(MUXed with HDMI 
if necessary) 


1/20W 


DDI2_TXN2 ME 
DDI2_TXP2 2 
DDI2_TXN3 EDP_RCOMP [22 o MCP_EDP_RCOMP. 

DDI2_TXP3 EDP_DISP_UTIL |™ > TP_EDP DISP_ UTIL 





201 
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MCP Daisy-—Chain Strategy: 
CRITICAL 
OMIT_TABLE 


uos500 


HASWELL-ULT . 
2C+GT2 exist between both TP’s on each corner. 


BGA-TSP 
NO_TEST SYM 17 OF 19 NO_TEST 


AW2 AY2 TRUE DAISY_CHAIN_NCTF DAISY_CHAIN_NCTF TRUE A3 B3 
AW3_AY3 TRUE DAISY_CHAIN_NCTF DAISY_CHAIN_NCTF AA 
AY60 DAISY_CHAIN_NCTF 

AW61_AY61 ue DAISY_CHAIN_NCTF DATSY_CHATN_NCTE = Y TPO510 


DAISY_CHAIN_NCTF UE AGl 
AW62_AY62 UE DAISY_CHAIN_NCTF ~ oa F 
~ - DAISY_CHAIN_NCTF|? A62 TPOS11 
B2 DAISY_CHAIN_NCTF 


DAISY_CHAIN_NCTF AVI 
A3_B3 UE DAISY_CHAIN_NCTF = = P TP0520 


‘A61 B61 ‘i GRieY. GHATN NOTE DAISY_CHAIN_NCTF AW1 
2 i ~ DAISY_CHAIN_NCTF IE AW2_AY2 TPOS21 
Bo2_ B63 UE DAISY_CHAIN_NCTF 


DAISY_CHAIN_NCTF UE AW3_AY3 
DAISY_CHAIN_NCTF 
C1 c2 je DAISY_CHAIN_NCTF IE AW61 AY61 
HE <~_| DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF HE AW62_AY62 
DAISY_CHAIN_NCTF 
DAISY_CHAIN_NCTF AW63 


Each corner of CPU has two testpoints. 
Other corner test signals connected in 





daisy-chain fashion. Continuity should 














TPOSOO 





TP0531 © 




















TP0501 © 












































TPO0530 











CRITICAL 
OMIT_TABLE 
u0500 


HASWELL-ULT 


2C+GT2 
BGA-TSP 


SYM 18 OF 19 
SPARE 
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CFG<10>: 
CFG<9> 
CFG<8> 
CFG<4> 
CFG<1> 
CFG<0> 


NOSTUFF 


RO640> 


SAFE MODE BOOT 


:NO SVID-CAPABLE VR 

:ALLOW NOA ON LOCKED UNITS 
:eDP ENABLE/DISABLE 
:PCH-LESS MODE 

:RESET SEQUENCE STALL 


These can be placed close to 
and are only for debug access 


60 57 53 37.17 


NORMAL OPERATION 
VR SUPPORTS SVID 
NORMAL OPERATION 
DISABLED 

NORMAL OPERATION 
NORMAL OPERATION 


J1800 


PP1iv0O5_S0 





RO610> 
62 


53 
1/200 
ME 


201 5 


10 53.37 36 BT>—CPU_PROCHOT L 


CATERR_L 


CRITICAL 
OMIT_TABLE 





PROC_DETECT* 


Sid CATERR* 





PECL 


PECL 





PROCHOT_R_L 


°° PROCHOT* 





PROCPWRGD 





SM_RCOMP<0> 


SM_RCOMPO 





SM_RCOMP<1> 


SM_RCOMP1 





RO651- 





RO652> 


100 
1s 

1/20W 
ME 

201 5 


SM_RCOMP<2> 


SM_RCOMP2 





RO620> 


RESET_HSW_L 


u0500 
HASWELL-ULT 


2C+GT2 
BGA-TSP 


SYM 2 OF 19 
PRDY* 


CPU 


PRDY_L 





CPU 


PREQ L 





PREQ*6 


CPU 


TCK 





(pp) | PROC_TCK| 


CPU 


IMS 


Avi’) SM_DRAMRST* 





MEMVTT PWR 


EN _LSVDDO 








NEAR=U0500.AU60:12.7mm 
PLACE_NEAR=U0500.AV60:12. 7mm 


PLACE_NEAR=U0500.AU61:12. 7mm 


POWER FEATURES NOT ACTIVE 
VR DOES NOT SUPPORT SVID 
NOA ALWAYS UNLOCKED 
ENABLED 

PCH-LESS MODE 

STALL AFTER PCU PLL LOCK 


CPU 


CFG<10> 





CPU 


CFG<9> 





HSW_PRE_ES2 


NOSTUFF 


CPU 


CFG<8> 





CPU 


CFG<1> 





NOSTUFF 


CPU 


CFG<0> 


NOSTUFF 


RO638> 


“RO631 


1K 
55 
1/200 
ME 
201 5 


55 
1/200 
ME 

> 201 








CPU _CFG<4> 
EDP 


“RO634 
1K 


WVVVV 





V.AliSaler. 


1/200 
ME 


2 201 


NOTE: Pre-ES2 CPUs have issue with Sx cycling, must set CFG<9> low to avoid 
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SB_DO2 emcee SB_CK1* 
SB_DQ3 Sere oe 6b Geil 
SB_DO4 
SB_DO5 
SB_DOQ6 
SB_DOQ7 
SB_DOS 
SB_DOQ9 
SB_DQ10 
SB_DQ11 
SB_DQ12 
SB_DQ13 SB_ODTO 
SB_DQ14 

SB_DQ15 SB_RAS*p 
SB_DO16 SB_WE* 
SB_DOQ17 SB_CAS* 
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SB_DQ19 SB_BAO 
SB_DQ20 SB_BA1 
SB_DO21 SB_BA2 
SB_DQ22 

SB_DQ23 caso SB_MAO 
SB_DQ24 cans SB_MA1 
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SB_DQ28 caso SB_MA5 
SB_DQ29 caa2  SB_MA6 
SB_DQ30 cana SB_MAT7 
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SB_DQ35 cans SB_MA12 
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SB_DQ41 SB_DOSN1 
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SA_DOQ25 SA_MA2 =MEM A _A<2> 
SA_DQ26 yD SA_MA3|_4F36 =MEM A<3> 
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aN54 | SA _DQ31 SA_MA8 =MEM_A. 
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SA_DQ35 SA_MA12| 24 =MEM 
SA_DOQ36 SA_MA13|— =MEM 
SA_DQ37 SA_MA14 z =MEM. 
SA_DQ38 SA_MA15 e NC_MEM A_A15 
SA_DQ39 
SA_DO40 SA_DOSNO} “ MEM_A_DQS_N<0> 
SA_DOQ41 SA_DOSN1 MEM_A_DOQS_N<1> 
SA_DOQ42 SA_DQSN2|_ M5 MEM _A_DQS_N<2> 
SA_DQ43 SA_posNn3| 25 MEM_A_DQS_N<3> 
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HSW-ULT current estimates from Haswell Mobile ULT Processor EDS vol 1, doc #502406, v0.9. 
LPT-LP current estimates from Lynx Point—LP PCH EDS, doc #503118, v1.0. 
Note [1] current numbers from clarification email, from Srini, dated 9/10/2012 2:11pm. 
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OMIT_TABLE 
u0500 

HASWELL-ULT 


BSVD 2C+GT2 
73.65 41 10 _PP1V35_S3_CPUDDR BGA-TSP 


1.4A Max (DDR3: 1.5-1.35V) 4—__*#?4_| vona SYM 12 OF 19 
1.1A Max (LPDDR3: 1.2v) VDDQ HSW ULT POWER 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
VDDQ 
6a 65 54 42 10 2 PPVCC_ SO CPU Avae | vpDQ 
VDDQ 
VDDQ 


PPVCC_SO_CPU 





RSVD 32A Max 














vcc 
RSVD 
RSVD 





PLACE_NEAR=U0500.C50:50.8mm 


1511.2 6 _PP1V05 


6a 65 61 





CPU_VCCSENSE_P E63 | vCC_SENSE 


TP_PPVCCIO_SO_CPU 
MIN_LINE_WIDTH=0.4 mm 
RO800° *RO802 Max load: 300mA MIN_NECK_WIDTH=0.2 mm ae 

sins TO VOLTAGE=1.05V >_| RSVD 


14 PPVCOMP_SO_CPU VCCIO_OUT 

1/200 1/200 MIN_LINE_WIDTH=0.4 mm : 

ME Me Max load: 300mA MIN_NECK_WIDTH=0.2 mm VCCIOA_OUT 
201, 201 VOLTAGE=1.05V F 

. >_| RSVD 

NOTE: Aliases not used on CPU supply outputs 2 

CPU _VIDALERT L Cc RSVD 

to avoid any extraneous connections. Rsv 























CPU_VIDALERT_R_L VIDALERT* 
CPU_VIDSCLK 10 CPU_VIDSCLK_R Ne3_| vVIDSCLK 
CPU_VIDSOUT_R VIDSOUT 














RO802.2: | PLACE_NEAR=U0500.163:2.54mm CPU_VCCST_PWRGD VCCST_PWRGD 





R0810.2: | PLACE_NEAR-U0500.162:38.1mm CPU_VR_EN feo | VR_EN 





CPU_VIDSOUT 








RO800.2: PLACE_NEAR=R0810.1:2.54mm CPU_VR_READY VR_READY 
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CPU_PWR_ DEBUG PWR_DEBUG* 
vss 
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1838mA Max VCCHSIO Acker 0.3mA Max[1] _——PPVRTC_G3H ap a3 27 5 nE22 | VECBT: 


VCCHSIO BOS TSE VCCRTC : vccsT 
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‘ BYPASS=U0500.AE7:6.35mm 
11a 6 -PP1V05_SO N DCPRTC PPVOUT_SO_PCH_ DCPRTC 
Se St Be: MIN_LINE_ TH=0.2 mm 
29mA Max[1] er MIN_NECK_WIDTH=0.2 mm 
VOLTAGE=1.05V 
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42mA Max es vecaswl 4533 185mA Max[1] 
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PP3V3_S0 vcc3 THERMAL SENSOR 
40mA Max[1] n° | vcc3 vectsi_s5__ 7° PP1v5_S0 47 59 60 61 63 65 68 
3mA Max 
vec3 PP3V3_S0 


vec3 1mA Max[1] 
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vss 














“RO960 


PLACE_NEAR=U0500.E62:50.8mm 



































SYNC_MASTER=J44 SYNC_DATE=08/12/201 


ae 
CPU/PCH GROUNDS 
<SCH_NUM> 
Apple Inc. — 
o <E4LABEL> 
NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 9 OF 120 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SSEE 
ALL RIGHTS RESERVED 9 OF 78 





WWW. AlSaler.com 


All Intel recommendations from Intel doc 


#503160 Shark Bay Ultrabook Platform Power Delivery Design Guide Rev 


0.9 unless stated otherwise 


CPU VCC Decoupling 


Intel recommendation (Table 5-1): 
se 65 sa az e _PPVCC_SO_CPU Apple implementation 





23x 22uF 0805 stuff, 


7x 22uF 0805 nostuff 
18x 22uF 0603 stuff, 


80x 22uF 0603 nostuff 
ad ad 
CRITICAL 


+ + + + 
CRITICAL CRITICAL CRITICAL 
» C1000 c100o1 


+ + 
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL 
» c1004 * ¢1008 c1010 c10o11 *¢1012 
— 10UF —— 10UF —— 10ur 
2 x6s 2 
0402 


x6S 


> ¢1014 
a 10UF 10UF 1OUF —— 10uF 
x6 
0402 
+ + 


CRITICAL 














CRITICAL CRITICAL CRITICAL 


C105B ~er1osc » C105D 
—— 10UF — 10UF 








CRITICAL CRITICAL 


1 C105E C105F 
_ 10UF _ 10uF 10UF 
§ T— 208 [— 208 — 2 J 2s 
v v iy | ay , av 
s 2 x6s 2 xs 2 x6és 
2 NO’ STUFF oe 
+ 
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL 
c1018 


RO’ sTUFF 
a o * 
+ 
CLOZT. 
10UF 
2 



































CRITICAL 
* C106D 


CRITICAL 


C106E 
— 10UF 
[— 208 





NO’ STUFF 


5 4 
NO STUFF 


X65 
2 0402 

@ NO STUFF 
CRITICAL CRITICAL CRITICAL 
c1070 


CRITICAL 
C1073 C1075 
10OUF 

2 








CRITICAL CRITICAL 











CRITICAL CRITICAL 
c1081 c1083 c1084 
10UF 


20) 
av 


CRITICAL 





CRITICAL 





TUFF NO STUFF 
+ + 
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL 
c1085 C1088 *¢1091 7 C1094 c1095 
1OUF 1OUF — 10UF 
2 3% [— 208 


C1096 C1097 
0 ) = 10UF 10UF 10UF 10UF 
NO _ STUFF 


























av 
x x6: 

aaa2 oaa2 

+ NO STUFF NO STUFF 





CRITICAL NO STUFF CRITICAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRITICAL 
C1023 c1025 C1026 C1027 C1028 C1029 

1OUF 1OUF 10UF 10UF 1OUF 1OUF 
208 208 208 208 208 208 
av 5 4 5 a 5 av 5 av av 4 

x6s E x6s x6s x6s 

0402 0402 


x6S x6S 
0402 0402 a4a2 


NO STUFF NO STUFF 








NO STUFF NO STUFF 





NO STUFF NO STUFF 





42 

















NO STUFF 








NO STUFF NO STUFF 


NO STUFF NO STUFF 
c1044 » C1045 C1046 
1OUF 


C1047 c1048 c1049 
— 10UF 1LOUF 1OUF 10UF 10UF 
208 208 208 208 208 208 
av 5 a av 5 a av a 
x6s 2 x6s x6s x6s x6s x6s 
0402 0402 0402 0402 0402 0402 
+ 





NO STUFF 

















NO STUFF NO STUFF 


NO STUFF NO STUFF 
C1057 


C1059 C1062 C1063 
1OUF 1OUF 10UF 10UF 
208 208 208 208 
a v av av 
x 6 X65 x65 
0402 2 0402 0402 


NO STUFF NO STUFF 


+ 
NO STUFF CRITICAL NO STUFF NO STUFF |O STUFF NO STUFF NO STUFF 
c1064 c1099 
10UF 
208 
a 


10UF 
z 7 
402 2 


NO STUFF 











NO STUFF 





NO STUFF 


NO STUFF NO STUFF 
c109c 


NO STUFF 
C109E C109F C108A 
10UF 


NO STUFF 
C108B 
10UF 10UF 10UF 
208 3% 208 208 
av V 


C108F 
10UF 
208 208 
av av av a 
X65 6s X65 X65 X65 X65 
0402 0402 0402 0402 0402 





NO STUFF 






























































CRITICAL 


* C1031 
“— 470UF-0.00450HM 


[> 208 

2 2.5V 
POLY-TANT 
SM 

















CPU VDDQ DECOUPLING 


Intel recommendation (Table 5-4): 
1365 41 @ _PP1V35_S3_CPUDDR 


2x 2.2uF 0402, 
Apple implementation 





6x 10uF 0603 


2x 2.2uF 0402, 6x 10uF 0402 








CPU VCC Decoupling 


Added 2 extra 2.2uF per Harris Beach v0.9 schematic 












































SYNC_MASTER=J44 
NO STUFF 


~ C1061 


SYNC_DATE=08/12/201 
__ 270UF 1x Bulk nostuff, 
208 


ec 
CPU Decoupling 
Harris Beach has 2x nostuff 


oN BANE TT 
<SCH_NUM> 
Apple Inc. = 
) 
CASE-B2-St 


on 
<E4LABEL> 

NOTICE OF PROPRIETARY PROPERTY: BRAN 

THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 

PROPRIETARY PROPERTY OF APPLE INC. 

THE POSESSOR AGREES TO THE FOLLOWING: 


PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 10 OF 120 
II NOT TO REPRODUCE OR COPY IT 
WWW. AlSaler.com 











III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 


IV ALL RIGHTS RESERVED 10 OF 78 


PCH VCCDSW3_3 BYPASS 
(PCH 3.3V DSW PWR) 
56 29 27 26 18 1s 15 13 e PP3V3_S5 





17 
7] 68 65 61 60 59 


BYPASS=U0500.AH10:6.35mm 


PCH VCCSPI BYPASS 


(PCH 3.3V SPI PWR) 
PP3V3_SUS 


65 61 60 59 45 14 11 8 


NO STUFF 


c1200 


1UF 
10% 
6.3V 
CERM 
402 








PCH VCCSUS3_3 BYPASS 


(PCH 3.3V SUSPEND PWR) 
PP3V3_SUS 


65 61 60 59 45 14 11 8 


NO STUFF 


C1202 
0.1UF 


208 
lov 
CERM 
402 


BYPASS=U0500.¥8:6.35mm 





PCH VCCSUS3_3 BYPASS 


(PCH 3.3V SUSPEND RTC PWR) 


65 61 60 $9 45 14 11 e _PP3V3_ SUS 


c1204 + 
22UF — 


20% —J 
6.3V 

XSR-CERM-1 
603 


2 


BYPASS=U0500.AC9:12. 7mm 





PCH VCCSDIO BYPASS 


BYPASS=U0500.AH11:6.35mm 





(PCH 3.3V/1.8V SDIO PWR) 


$i 3°_PP3Vv3_SO 


113 





38 37 


PCH VCCSUSHDA BYPASS 
(PCH 3.3V/1.5V HDA PWR) 
PP1V5_SOSW_AUDIO_HDA 


60 17 8 


6.3V 
CERM 
402 


BYPASS=U0500.U8:6.35mm 








BYPASS=U0500.AHL 





LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0 
dated 9/10/2012 2:11pm. 


as well as from clarification email, from Srini, 


WWW. AlSaler.com 


6 


PCH VCC3_3 BYPASS 
(PCH 3.3V GPIO/LPC PWR) 
§} 2°_PP3V3_SO 





9 38 3 


6. 
XSR-CERM-1 
603 


BYPASS=U0500.V8:12. 7mm 


PCH VCC3_3 BYPASS 
(PCH 3.3V THERMAL PWR) 
PP3V3_S0 








BYPASS=U05 


is 15 11 8 6 _PP1V05_S0 








6a 65 61 


??mA Max 


PP1v05_SOSW_PCH_ HSIO 


65 60 11 8 


16 15 11 8 
68 65 


60 57 53 3717 16 15 118 
68 65 


65 60 a1 


PP1v05 SO PCH VCCACLKPLL R 


PCH VCCASW BYPASS 
(PCH 1.05V ME CORE PWR) 
« PP1V05_S0 


é 





ee 
NO STUFF 


c1250 
22UF 


208 
6.3V 
XSR-CERM-1 
603 











BYPASS=U0500.AE9:12.7mm nd 
BYPASS=U0500.AE9:6.35mm 





PCH VCC BYPASS 
(PCH 1.05V CORE PWR) 


« -PP1V05_SO 
by 

















BYPASS=U0500.J11: 
BYPASS=U0500.311:6.35mm 
BYPASS=U0500.AE8:6.35mm 


PCH VCCHSIO BYPASS 
(PCH 1.05V PCIe/SATA/USB3 PWR) 
s _PP1V05_SOSW_PCH_HSIO 





C1260? 





C1262 








1UF 


10UF 








10% 
6.3V 
CERM 

402 


2 








BYPASS=U0500.K9:6.25mm 
BYPASS=U0500. 6.35mm 
BYPASS=U0500.M9:6.35mm 


CRITICAL 


L1270 
2.2UH-240MA-0 .2210HM 





208 
6.3V 
CERM-XSR. 
0402-1 


PCH VCCACLKPLL FILTER/BYPASS 
(PCH 1.05V ACLK PLL PWR) 
PP1VO5_SO_PCH_ VCCACLKPLL 


16 15 118 6 


PCH VCCIO BYPASS 


(PCH 1.05V USB2 PWR) 
PP1Vv05_SO 





68 65 61 


ERM 
402 


BYPASS=U0500.AG16:6.35mm 


PCH VCCCLK BYPASS 
(PCH 1.05V CLK PWR) 
PP1V05_SO 





C1266? 


1UF 
10% 
6.3V 
CERM 
402 








2 





BYPASS=U0500.317:6.35mm 
BYPASS=U0500.R21: 








MIN_LINE_WIDTH=0.2 MM 
MIN_NECK_WIDTH=0.075 MM 





MIN_LINE_WIDTH=0.2 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=1.05V 


PP1V05_SO_PCH_ VCC 


VOLTAGE=1.05V 


1 C1272 





1UF 











ceRM-xsR 7 
og05-1 








BYPASS=U0500.A20:12.7mm 
BYPASS=U0500.A20:12.7mm 


__»__» 


10% 
lov 
x5R 
402 





BYPASS=U0500.A20:6.35mmL_ 


CRITICAL 


L1275 
2.2UH-240MA-0.2210HM 


ICC_R 


PCH VCCCLK FILTER/BYPASS 
(PCH 1.05V VCCCLK PWR) 
PP1V05_SO_PCH VCC _1cc 





MIN_LINE_WIDTH=0.2 MM 
MIN_NECK_WIDTH=0.075 MM 





MIN_LINE_WIDTH=0.2 MM 
|_NECK_WIDTH=0.2 MM 
VOLTAGE=1.05V 


C1276 * 


VOLTAGE=1.05V 


+ C1277 








47UF 


1UF 








208 
av 
CERM-X5R 
0805-1 


2 








BYPASS=U0500.918:12.7mm 
BYPASS=U0500.318:12.7mm 








CRITICAL 
NO STUFF 


L1280 
2.2UH-240MA-0.2210HM 


PCH OPI VCCAPLL FILTER/BYPASS 


(PCH 1.05V OPI PLL PWR) 


PP1V05_SO_PCH VCCAPLL_ OPTI 


MIN_LINE_WIDTH=0.2 MM 
NECK_WIDTH=0.075 MM 











83mA Max 


0603 


NO STUFF 


NO STUFF 








av 
CERM-X5R 
ag05-1 





BYPASS=U0500.AA21:12. 7mm 


BYPASS=U0500 . AA: 


BYPASS. 


CRITICAL 


L1290 
2.2UH-240MA-0.2210HM 








70500 . AA: 


PCH VCCSATA3PLL FILTER/BYPASS 


(PCH 1.05V SATA3 PLL PWR) 


PP1V05_SOSW_PCH VCCSATA3PLL 


MIN_LINE_WIDTH=0.2 MM 
* 4 MIN_NECK_WIDTH=0.075 mm 











c1290 ? 


NO STUFF 





A4TUF 





20% 
av 
CERM-X5R 
ag05-1 





BYPASS=U0500.B11:12.7mm 


CRITICAL 


L1295 
2.2UH-240MA-0.2210HM 


CERM-X5R 
ag05-1 





—_______@——@ 


BYPASS=U0500.B11:12 
BYPASS=U0500.B 





PCH VCCUSB3PLL FILTER/BYPASS 


(PCH 1.05V USB3 PLL PWR) 
PP1V05_SOSW_ PCH VCCUSB3PLL 





MIN_LINE_WIDTH=0.2 MM 
~_ MIN_NECK_WIDTH=0.075 MM 





NO STUFF 


VOLTAGE=1.05V 


C1296 ? 7 








av 
CERM-X5R 
og05-1 





BYPASS=U0500.B18:12.7mm 
BYPASS=U0500.B1 
BYPASS. 








J0500.B18:6. 35mm 


___»__» 


BYPASS=U0500.318:6.35mm_ 


10% 
lov 
XSR 
402 





SYNC_MASTER=J44 


SYNC_DATE=08/12/201 


PCH Decoupling 


Apple Inc. 
) 


NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC 
THE POSESSOR AGREES TO THE FOLLOWING 


I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 


PAGE 





65 1713 a _PPVRTC_G3H 





R1300° 
20K 


1/20W 
ME 
201, 





R1302° 


330K 
5% 

1/200 
ME 


201, 





INTRUDER_L 


PCH_CLK32K_RICX1 


CRITICAL 
OMIT_TABLE 








NC_RTC_CLK32K_RTCX2 








INTVRMEN 


‘| INTRUDER* 





SRTCRST_L 





RESET_L 











PP3V3_S0 





R1375 








13°15 17.18 24 28 30 37 38 
o-41 42/4344 46 4 


PCH _SATALED_L 


BIT CLK 


2 HDA BIT CLK R 


| RICRST* 


uo500 
HASWELL-ULT 


2C+GT2 
BGA-TSP 


SYM 5 OF 19 


INTVRMEN 


SRTCRST* 








SYNC 


1/20W MF 201 
: NEAR=U0500.AW8 + 


2 HDA _SYNC_R 





1/20W MF 201 
: NEAR=U0500.AV11:1.27 


2 HDA RST RL 





1/20W MF 201 
CE_NEAR=U0500.AU8:1.27mm 


6s 47 EIR —HDA_sSDINO 





se _NC_HDA SDIN1 





2.17 HDA_SDOUT_R 








R1340 


1/200 


ENETSD_CLKREQ_L 





R1341 


1/200 


CAMERA CLKREO L. 





R1342 


1/200 


AP_CLKREQ L 





R1343 


1/200 


FW_CLKREQ_L. 





R1344 


1/200 


TBT_CLKREQ L 








R1345 


1/20" 


SSD_CLKREQ_L 





WWVV. 


1/20" 


Aloaier.cCom 


1/20W MF 201 
| NEAR=U0500.AU11:1.27mm 


TP_PCH_ I2S1_TXD 





TP_PCH I2S1_SFRM 





TP_PCH I2S1_SCLK 





CPUPCH TRST_L 


HDA_BCLK/12S0_SCLK 


HDA_SYNC/12S0_SFRM 
(IPD-PLTRST#) 


HDA_RST*/1I2S_MCLK 


HDA_SDIO/I2S0_RXD 
HDA_SDI1/12S1_RXD 
(zPD 
HDA_SDO/I2S0_TXD 
(IPD-PLTRST#) 
HDA_DOCK_EN*/1I2S1_TXD 
HDA_DOCK_RST*/1I2S1_SFRM 


I2S1_SCLK 








PCH _TCK 





PCH TDI 





PCH _TDO 





PCH TMS 








NC_PCIE_CLK100M_ENETSDN 





PCH_TRST* 


PCH_TCK (1Pp) 


PCH_TDI (1Pu) 


PCH_TDO 


PCH_TMS (1Pu) 


RSVD 


RSVD 


JTAGX 


RSVD 





SATA_RNO/PERN6_L3 
SATA_RPO/PERP6_L3 


SATA_TNO/PETN6_L3 
SATA_TP0O/PETP6_L3 
SATA_RN1/PERN6_L2 
SATA_RP1/PERP6_L2 
SATA_TN1/PETN6_L2 
SATA_TP1/PETP6_L2 
SATA_RN2/PERN6_L1 
SATA_RP2/PERP6_L1 
SATA_TN2/PETN6_L1 
SATA_TP2/PETP6_L1 
SATA_RN3/PERN6_LO 
SATA_RP3/PERP6_LO 
SATA_TN3/PETN6_LO 


SATA_TP3/PETP6_LO 


SATAOGP/GP1I034 
SATA1GP/GPIO35 
SATA2GP/GPI036 


SATA3GP/GP1037 
(1P0 


SATA_IREF 


SATA_RCOMP 


SATALED* 






























































Pet? 6 TF G4 tt FO TF OF FF 


PCIe Port assignments: 


SATA Port assignments: 





PP1V05_SOSW_PCH_ VCCSATA3PLL 





PCH SATA _RCOMP 





PCH SATALED L 











CRITICAL 
OMIT_TABLE 





uo0500 
HASWELL-ULT 


2C+GT2 
BGA-T! 


SYM 6 OF 19 


CLKOUT_PCIE_NO 





NC_PCIE_CLK100M_ENETSDP 





ENETSD_CLKREQ_L 


CLKOUT_PCIE_PO 


PCIECLKRQO*/GPIO18 





PCIE _CLK100M_CAMERA_N 


CLKOUT_PCIE_N1 





PCIE_CLK100M_CAMERA_P 


CLOCK SIGNALS 


CLKOUT_PCIE_P1 





CAMERA _CLKREQ L 


PCIECLKRQ1*/GPIO19 





PCIE _CLK100M_AP 


CLKOUT_PCIE_N2 





PCIE _CLK100M_AP 


CLKOUT_PCIE_P2 





AP_CLKREQ L 


PCIECLKRQ2*/GPIO20 





NC_PCIE_CLK100M 


CLKOUT_PCIE_N3 





NC_PCIE_CLK100M 


CLKOUT_PCIE_P3 





FW_CLKREQ_L 


PCIECLKRQ3*/GPIO21 





PCIE _CLK100M 


CLKOUT_PCIE_N4 





PCIE CLK100M 


CLKOUT_PCIE_P4 





TBT CLKREO L 


PCIECLKRQ4*/GPIO22 





PCIE _CLK100M 





PCIE _CLK100M 


CLKOUT_PCIE_N5 





SSD_CLKREQ L 


Ft FO FF FTF ETF 6 FF 


CLKOUT_PCIE_P5 


PCIECLKRQ5*/GP1023 








DIFFCLK_BIASREF 


CLKOUT_ITPXDP_N] 
CLKOUT_ITPXDP_P| 


XTAL24_IN 


= 


PCH _CLK24M_XTALIN 





PCH _CLK24M_XTALOUT 





XTAL24_OUT| 


DIFFCLK_BIASREF 


*R1370 


3.01K 

1s 

1/200 

ME 

201 
PLACE_NEAR=U0500.C12:2.54mm 


PP1V05_SO_PCH VCCACLKPLL 











TESTLOW| 


TESTLOW 


*R1380 


3, Q1LK 
18 
1/20W 


E_NEAR=U0500.C26:2.54mm 


Primary HDD/SSD 


Reserved: ODD 


Secondary HDD/SSD 





TESTLOW| 


TESTLOW 


1/200 





TESTLOW| 


TESTLOW 


1/20" 





TESTLOW| 


TESTLOW 


1/200 





CLKOUT_LPC_0O| 


CLK24M_SMC_R 





CLKOUT_LPC_1| 


CLK24M_LPCPLUS_R 





(TPD-PWROK) 


TP_ITPXDP_CLK100MN 





TP_ITPXDP_CLK100MP 











1/20" 





SYNC_MASTER=J44 


PROPRIETARY PROPERTY OF APPLE INC 


THE POSESSOR AGREES TO THE FOLLOWING 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 


II NOT TO REPRODUCE OR COPY IT 


III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 


ALL RIGHTS RESERVED 


SYNC_DATE=08/12/201 


PCH Audio/JTAG/SATA/CLK 


Apple Inc. 
o) 


NOTICE OF PROPRIETARY PROPERTY: 
THE INFORMATION CONTAINED HEREIN IS THE 


PAGE 





CRITICAL 

OMIT_TABLE 
U0500 

HASWELL-ULT *R1450 


2C+GT2 
BGA-TSP 


SYM 8 OF 19 
SYSTEM POWER MANAGEMENT 
* D> PCH SUSACK IL AK2) sUSACK* (IPU) DSWVRMEN 


PM SYSRST_L 


PPVRTC_ G3H 





R1400 kept for debug purposes. 
12 PCH DSWVRMEN 








ACS SYS_RESET* DPWROK| PM DSW_PWRGD 








NO STUFF 12 3617 16 PM PCH SYS _ PWROK AG2 


SLP_SO# Isolation R1400° os PM PCH PWROK 
0 4 


wo ze 2: EB 2 Gf PP3V3 s0 1/260 based PM PCH PWROK 
MF 


SYS_PWROK (IPD-DeepSx) WAKE* PCIE WAKE L CIN] 2 29 








AY7 | pcH_PWwROK CLKRUN* /GPIO32 








PM CLKRUN_L ETD 2» 26 45 68 


ABS 





APWROK SUS_STAT*/GPIO61 LPC PWRDWN_L 








0201, ees PLT RESET L AGT PLTRST* SUSCLK/GPIO062 PM _CLK32K SUSCLK R 











PM RSMRST_L AWE RSMRST* SLP_S5*/GPIO63 PM _SLP_S5 L 








PCH SUSWARN_ L AV4 | suswaRN* /SUSPWRDNACK/GPIO30 SLP_S4* PM SLP_ S84 


36 61 63 








PM PWRBTN_ L ALT 











CRITICAL | PWRBTN* (IPU) SLP_S3* 


74LVC1G08 ¢ SMC _ ADAPTER EN 
SOT891 2 


PM _SLP_ SO L 40914 
C) 


L 
PM _SLP_S3 L 13°17 18 36 61 63 68 
A 


Ags 


NC _ PM SLP L 





ACPRESENT/GP1I031 SLP_A* 
(IPD—-DeepSx) 


BATLOW* /GPIO72 SLP_sUS* 








AN4 


PM BATLOW L PM SLP SUS L 








PCH PM SLP SO L AF3q sip_so* SLP_LAN* TP PCH SLP LAN L 








eeeeeagatete 








3 TP PCH SLP WLAN L AM5 | sLP_WLAN*/GPI029 





ePteeetretedese ss 











NC 





SLP_SO# can be driven high outside of SO CRITICAL 
U1420 ensures signal will only be high in SO. OMIT_TABLE 


U0500 
HASWELL-ULT 


2C+GT2 
BGA-TSP 


SYM 9 OF 19 





BKLT PWM TBTSNKO DDC CLK 


TBTSNKO DDC DATA 





EDP_BKLCTL DDPB_CTRLCLK 


DDPB_CTRLDATA| 
(IPD-PLTRST#) 


DDPC_CTRLCLK| 


DDPC_CTRLDATA| 
(IPD-PLTRST#) 








BKLT_ EN EDP_BKLEN 





HDMI TBT DDC CLK 
HDMI TBT DDC DATA 





eDP 
SIDEBAND 


PANEL PWR EDP_VDDEN 








PWR_REQ L 

RUNTIME SCI L 

IP _ PERIPHERAL DET 
I2C INT L 


PIRQA*/GPIO77 
PIRQB*/GPIO78 
PIROQC*/GPIO79 
PIRQD*/GPIO80 








TBTSNKO AUXCH C_N 
HDMI_ TBT AUX N 


DDPB_AUXN 
DDPC_AUXN 





DISPLAY 











TBTITSNKO AUXCH C_P 
HDMI_ TBT AUX P 


DDPB_AUXP 
PME* (IPU) DDPC_AUXP 





NC PCI PME L 








Wit teh 


GPIO55 
GPIO52 DDPB_HPD 
GPIO54 
GPIO51 
GPIO53 EDP_HPD 





3 UT ODD PWR_EN L 
HDMITBIMUX LATCH 
on ENET LOW PWR 
AUD _ PWR_EN 
AUD _IPHS SWITCH EN 


DP_TBTSNKO_ HPD 











DDPC_HPD DPMUX HPD OUT 








DP_INT HPD 








tm 
he 
en 
=p. 
= 
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PCIE WAKE 








1/20W MF 


to 


PM CLKRUN 





ME 


WSS 
lov Ju 
lO ju 


PM _SLP_S5 
PM SLP S4 
PM SLP $3 
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CRITICAL 
PCIe Port Assignments: OMIT_TABLE USB Port Assignments: 


PERNS5_LO 00500 USB2NO 
HASWELL-ULT 


PERP5_LO 2C+GT2 USB2P0 


Thunderbolt ; BGA-TSP 
70 PETN5_LO SYM 11 OF 19 


PETP5_LO 

















Ext A (LS/FS/HS) 











USB2N1 
USB2P1 





he 


Ext B (LS/FS/HS) 








PERN5_L1 
PERP5_L1 





USB2N2 
USB2P2 





by 
he 


80 60 00 08 0¢ 








Thunderbolt 
PETN5_L1 


PETP5_L1 USB2N3 
USB2P3 





NC_USB_IRN 
NC_USB_IRP. 








by 
| 





PERN5_L2 
PERP5_L2 USB2N4 


Thunderbolt USB2P4 
7 PETN5_L2 


PETP5_L2 





USB_TPAD_N 
USB_TPAD_P 


Trackpad 


y 
| 

















USB_5N 
USB_5P 


USB2N5 
USB2P5 








PERN5_L3 
PERP5_L3 








CAMERAN 
CAMERAP 


USB2N6 
PETN5_L3 USB2P6 
PETP5_L3 





Thunderbolt Reserved: Camera 











USB2N7 
PERN3 USB2P7 

L(rPp) 
PERP3 





Reserved: SD (HS) 
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USB3 Port Assignments: 
PETN3 


PETP3 USB3RNO 
USB3RPO 

















PCIE D2RN Z PERN4 
PCIE D2RP PERP4 





USB3TNO 
USB3TPO 











Reserved: FireWire 
PCIE R2D_CN PETN4 


PCIE R2D_CP PETP4 USB3RN1 
USB3RP1 














USB3RPCIE_SD_D2R_N a PERN1/USB3RN2 


7 USB3RPCIE_SD_D2R_P F PERP1/USB3RP2 USB3TN1 
SD Card Reader USB3TP1 


(& Ethernet if combo) 71 6 USB3RPCIE SD _R2D 3° | PETN1/USB3TN2 
USB3RPCIE SD _R2D 3 PETP1/USB3TP2 











et 04 47 











USBRBIAS* 
USBRBIAS 





D2R d PERN2/USB3RN3 
D2R : PERP2/USB3RP3 








Camera 


R2D PETN2/USB3TN3 RSVD 
R2D - 31 | pETP2/USB3TP3 RSVD 








RSVD oco*/GPIO40 
RSVD 0c1*/GPIO41 
a1 e _PP1V05_SOSW_PCH_ VCCUSB3PLL 72 PCH PCIE RCOMP PCIE_RCOMP oc2*/GPIO42 


PCIE_IREF 0C3*/GPI043 
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:_NEAR=U0500.A27:2.54mm 
OMIT_TABLE 


u0500 
HASWELL-ULT 
2C+GT2 


BGA-TSP 
SYM 7 OF 19 


SMBALERT*/GPIO11 














AD R<0> PCH SMBALERT L 








AD_R<1> 





SMBUS PCH CLK 16 19 39 63 6B 72 
SMBUS_PCH_ DATA CET 16 19 29 63 8 72 


SMBCLK} 
SMBDAT. 





AD_R<2> 





1/200 





AD R<3> 





1/200 


FRAME _R_L WOL_EN 


SMLOALERT*/GPIO60 








1/200 
SML_PCH_0_CLK 


SML_PCH_O_ DATA 


SMLOCLK| 


SPI_CLK SMLODAT. 
(ZPu) 


SPT_cso* 
(ZPu) SMLIALERT* /PCHHOT*/GPIO73 


SPI_cs1* 
(zPu) SML1CLK_GPIO75| 


2q SPI_cs2* SML1DATA/GPIO74 
(PU) 





SPI_CLK_R 








SMLIALERT# pull-up not provided on this 
PCH SMLIALERT L page, may be wire-ORed into other signals. 
Otherwise, 100k pull-up to 3.3V SUS required. 


SPI_CSO_R_L 








TP_SPI_CS1_L 








SMBUS_SMC_1_SO_SCL [OUT 22 26 29 42 68 72 76 


TP_SPI_CS2_L SMBUS_SMC_1_SO_SDA CED 22 36 39 43 68 72 76 








SPI_MOSI_R 





SPI_MOST 
(IPU7IPD) 


SPI_MISO (IPU/IPD) CL_CLK| 
(ZPU) 


SPI_I02 (IPU/TPD) CL_DAT. 
(eu) 


SPI_Io3 CL_RST* 
ev) 





SPI_MISO NC_CLINK_CLK 








SPI_IO0<2> NC_CLINK_DATA 








SPI_1O0<3> NC_CLINK_RESET_L 








PUideres ett 
tt fea ted fee 














PP3V3_SUS 11 14 45 59 60 61 65 
PP3V3_SUS 11 14 45 59 60 61 65 








SYNC_MASTER=J44 SYNC_DATE=08/12/201 


USB_EXTA AG! 
ee USB_EXTE PCH PCIe/USB/LPC/SPI/SMBus 


os me ? USB_EXTD <SCH_NUM> 
i/2ow ME Apple Inc. — 
10<2> ‘ is a 
2 <E4LABEL> 


20¥ 
ial 10<3> 


1/20W 2 NOTICE OF PROPRIETARY PROPERTY: BRAN 

R1590 SMBALERT_L THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
1591 = 1/20w ME PROPRIETARY PROPERTY OF APPLE INC. 

R EN THE POSESSOR AGREES TO THE FOLLOWING: PAGE 

T/208! "OME I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 15 OF 120 
II NOT TO REPRODUCE OR COPY IT 

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SFE 

ALL RIGHTS RESERVED 14 OF 78 


R1580 
R1581 
R1582 
R1583 


35 $5 $855 














R1548 
R1549 


























WWW.AlSaler.com 





BOM GROUP 


BOM OPTI 


ONS 








RAMCFG_SLOT 





RAMCFG3:H, RAMCFG2:H, RAMCFG1:H, RAMCFGO:H 








RAMCFG3:H 
R1631' 
100K 
1/20W 
MF 
2015 


GPIO12: 


CR: TBT_GO2SX_BIDIR, 
RR/FR: DPHDMIMUX_SEL_TBT, 


PP3V3_SO 


61 62 64 65 68 77 
81112-1315 17.18 24 28 3 





811 0 
3e 39/40 41 42/43/44 46°47 50 


2 
37 








RAMCFG2:H 
'*R1636 
100K 
1/20W 
MF 
2201 


RAMCFG1:H 


R1635* 
100K 
1/20W 

MF 
201, 


RAMCFGO :H 
*R1611 
100K 
3 1/20W 
ME 
9201 


XDP 
XDP 











XDP 





XDP 





requires 100k pull-up to SUS 


requires 100k pull-up to TBTLC 


PLT RESET L 


R1621' 
100K 
1/20 
ME 

201 2 


XDP_PCH GPIO76 


CRITICAL 
OMIT_TABLE 


61 60 57 53 37 


17:16 11.8 6 
68 65 








XDP_MLB_ RAMCFGO 





HDMITBTIMUX SEL TBT 





MEM VDD _ SEL 1V5_L 





XDP_LPCPLUS_ GPTIO 





XDP_PCH GPIO17 





SD RESET L 





SMC WAKE SCI L 





TPAD SPI INT L 





TPAD USB _ IF EN 





SSD _ PWR_EN 





PCH TBT PCIE RESET L 








R1639° 
100K 
1/260 
ME 

2015 


HDD _ PWR_ EN 





XDP_SDCONN STATE CHANGE L 





SD PWR EN 





TBT PWR_EN 





XDP_JTAG ISP 





XDP_JTAG ISP 





JTAG TBT TMS 





PCH HSTO PWR EN 





TPAD SPI_ IF EN 





XDP_MLB_ RAMCFG3 





SPTROM USE MLB 





CAMERA PWR _EN_ PCH 





FW _PWR_EN 





XDP_MLB_ RAMCFG1 





XDP_MLB_ RAMCFG2 





SSD_ DEVSLP 





AP_SOITX WAKE SEL 





SSD _ RESET L 





» om 





3°_PP3V3_ SO 


S5 





S3 





S3 





S3 





S3RSO_ CAMERA 





SO 





SO 





for 


CR, 
100K 


SO for RR 





R1641 LAAy2 


FW PME L 





Peete eee eee esses ese see sees seseseettss 


PCH TCO TIMER DISABLE 





8 11 13,16 17 18 26 27 29 56 59 
60 61 65 68 77 

15 18 19 39 42 60 65 

15 18 19 39 42 60 65 


15 18 19 39 42 60 65 


2 64 65 
21713419°15°17'18 24 28 30 37 
9°40 41 42 43 44°46 47 50 


XDP_PCH GPIO76 





100K 


BE 2 
WV 5% 


XDP_LPCPLUS_ GPIO 








100K 


XDP_PCH GPIO17 





100K 


SD_ RESET L 





100K 


ho 


SMC WAKE SCI_L 





100K 


ho 


TPAD SPI INT L 





100K 


TPAD USB _ IF EN 





100K 


BIR 
nv ]w 


SSD _PWR_EN 





100K 


HDD _ PWR_EN 








100K 


XDP_SDCONN_ STATE 


CHANGE _L ,, 








100K 


SD _ PWR_EN 





100K 


TBT PWR_EN 





100K 


XDP_JTAG ISP TCK 





100K 


XDP_JTAG ISP TDI 





100K 


JTAG TBT TMS PCH 





100K 


PCH HSTO PWR EN 








100K 


1] Joo Joo Jv Jr Jo ]v ]ro 


SSSSS8883 33285 


TPAD SPI IF EN 





100K 


° 


SPTROM USE MLB 








100K 


CAMERA PWR_EN_ PCH 
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ISIWIND JO|OJONIoyOIS|WIN |O}W}oo|IJJoy 


100K 


me fe [HZ Te Je Te Je |e Je fe |e fe 


no |r 


FW _PWR_EN 





|OY 
|W 
I~ 


100K 


SSD_DEVSLP 





|OY 
|W 
(ee) 


100K 


BIR 
nv ]w 


AP_SOITX WAKE SEL 





100K 


m 
i 


FW PME L 





10K 


LPC SERIRO 








100K 


he 
ho 


JTAG ISP TDO 





100K 


i" 
no 


BT PWRRST L 











100K 


ENET MEDIA SENSE 





10K 


LCD IRQ L 








100K 


BIB IE 
Nn |x ro 


LCD _ PSR_EN 
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S88 3333 33 333 


R1616 should also be stuffed if 
platform does not use SD card 





U0500 
HASWELL-ULT 


2C+GT2 
BGA-TSP 


SYM 10 OF 19 
BMBUSY*/GPIO76 


GPIO8 
LAN_PHY_PWR_CTRL/GPIO12 


GPIO15 (IPD-RSMRST#) 


THRMTRIP* 
RCIN*/GPIO82 
SERIRQ 


PCH_OPI_COMP 


CPU/MISC 


RSVD 
RSVD 








GPIO16 

GPIO17 

GPIO24 

GPIO27 (IPD-DeepSx) 
GPIO28 

GPIO26 

GPIOS6 

GPIO57 

GPIO58 

GPIOS59 

GPIO44 

GPIO47 

GPIO48 

GPIO49 

GPIO50 
HSIOPC/GPIO71 
GPIO13 

GPIO14 

GPIO25 

GPIO45 

GPIO46 

GPIO9 

GPIO10 
DEVSLP0*/GPI033 
SDIO_POWER_EN/GPIO70 
DEVSLP1*/GPI038 
DEVSLP2*/GPIO39 


SPKR/GPIO8 
(IPD-PLTRST 





GSPIO_CS*/GPI083 


GSPIO_CLK/GPI084 


GSPI1_CS*/GPIO87 

GSPI1_CLK/GPI088 

GSPI1_MISO/GPIO89 
(IPD) 


GSPI_MOSI/GPIO90 


UARTO_RXD/GPIO91 
UARTO_TXD/GPI092 
UARTO_RTS*/GPI093 


UARTO_CTS*/GP1094 


UART1_RXD/GPIOO 
UART1_TXD/GPIO1 
UART1_RST*/GPIO2 


UART1_CTS*/GPIO3 


I2CO_SDA/GP104 


I2CO_SCL/GPIOS 


I2C1_SDA/GP106 


I2C1_SCL/GPIO7 


SDIO_CLK/GP1064 

SDIO_CMD/GPIO65 
SDIO_DO/GPIO66 

(IPD-PLTRST#) 
SDIO_D1/GPIO67 
SDIO_D2/GP1068 


SDIO_D3/GPI069 


PP1V0O5_ SO 





R1650° 
1K 


PM THRMTRIP L 





TBT CIO PLUG EVENT L 


Cactus Ridge: 





LPC _ SERIRO 


Redwood Ridge: 





2 PCH OPT COMP 





PCH GSPIO CS L 





PCH GSPTO CLK 





PCH GSPIO MISO 





PCH GSPIO MOST 





TPAD SPI CS L 





TPAD SPI CLK 





TPAD SPI MISO 





TPAD SPI MOST 





AP_SOITX WAKE L 





HDMITBIMUX FLAG L 





JTAG ISP TDO 





AP_RESET L 


49.9 
1% 
$ 1/20W 


MF 
2201 





Pull-up/down on chipset support page 
Alias to TBT_CIO_PLUG_EVENT, 
Alias to TBT_CIO_PLUG_EVENT_L, 


PLACE_NEAR=U0500.AW15:2.54mm 


*R1655 


PLT RESET L 


*R1671 


100K 

i/20w 

ME 
2201 





PCH UART1 RXD 





PCH UART1 TXD 





PCH UART1 RTS 





PCH UART1 CTS 





PCH I2C0 SDA 





PCH I2CO SCL 





PCH I2C1 SDA 





PCH I2Cli SCL 





TBT POC RESET L 





BT PWRRST _ L 





PCH STRP_TOPBLK SWP_L 





ENET MEDIA SENSE 





LCD IRQ L 





Peer e Fe Ce FEE EOE EEE EEF 


LCD _ PSR_EN 











=> 


Pull-up on TBT page 


PCH 


6a 


Requires connection to 


GSPTIO 


1K series R 


ft 2°_PP3V3 
38 


(depends on TBT controller) 
requires pull-down. 
requires pull-up (SO). 





37 


cs L 





PCH 


GSPTIO 


CLK 





PCH 


GSPTIO 


MISO 





PCH 


GSPTIO 


MOST 





TPAD 


SPI 


cs _ L 





TPAD 


SPT 


CLK 





TPAD 


SPI 


MISO 





TPAD 


SPI 


MOST 





AP SOTX WAKE L 





HDMITBIMUX FLAG L 





PCH 


UART1 


RXD 





PCH 


UART1 


TXD 





PCH 


UART1 


RTS 





PCH 


UART1 


CTS 





PCH 


I2CO 


SDA 





PCH 


I2C0 


SCL 





PCH 


I2C1 


SDA 





PCH 


I2C1 
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F4LABEL> 




















6a 65 61 68 65 61 


Extra BPM Testpoints iosras 93.47 2040.¢s «'. PP1VOS- ‘SO Merged (CPU/PCH) Micro2-XDP jb siadar i adie dee PP1VO5S 80 





CRITICAL NOTE: This is not the standard XDP pinout. XDP 
06 TP1802 XDP_CONN Use with 921-0133 Adapter Flex to 10 16 6 XDP CPU muvee wee R810 51 1 ANA 
; XDP_BPM L<3> 7° J1800 support chipset debug. 2 en ORE aes 

‘p22 TP1803 DF40RC-—60DP-0.4V 


TR-P6 10 16 « XDP_CPU_TCK R1813 51 2 1 
XDP_BPM L<4> TP1804 “< PLACE_NEAR=U0500- E60: 26mm ~ VWVV 


TP-P6 62 7 \_61 
‘OD XDP_BPM L<5> 1D TP1805 5s 

10 6 XDP_BPM L<6> 7 
[ip —XPP_BEM _L<6? cm TP1806 


‘OD XDP_BPM L<7> GD TP1807 XDP_CPU_PREQ 
TP-P6 70 XDP_CPU_PRDY 





5% 1/20W MF 











TDI and TMS are terminated in CPU. 


C 











CPU_CFG<17> 
CPU_CFG<16> 





























CPU_CFG<0> 
CPU_CFG<1> 


CPU_CFG<8> 
CPU_CFG<9> 


























CPU_CFG<2> TA 
CPU _CFG<3> TA. 


CPU_CFG<10> 
CPU_ CFG<11> 























XDP_BPM L<0O> OBSFN 
XDP_ BPM L<1> OBSFN. 


CPU_CFG<19> 
CPU _CFG<18> 





























CPU_CFG<4> OBSDATA 
CPU_CFG<5> OBSDATA 


TA_DO CPU_CFG<12> 
TA_D1 CPU_CFG<13> 


























CPU_CFG<6> OBSDATA_B2. 
CPU_CFG<7> OBSDATA _B3 


OBSDATA_D2 CPU_CFG<14> 
OBSDATA_D3 CPU_CFG<15> i 











XDP 


CPU_VCCST_PWRGD R1800 1k IAnn,2 
PLACE_NEAR=U0500.C61:2.54mm 




















XDP 1» XDP_ CPU VCCST PWRGD PWRGD/HOOKO 

PM PWRBTN L R1802 0 LAAA/2 1» XDP_ CPU PWRBIN L HOOK1 
PLACE_NEAR=U5000.J3:2.54mm 1/720W MF 0201 VCC _OBS AB 

XDP : CPU PWR DEBUG HOOK2 


OUT] 
PM PCH SYS PWROK R1804 0 LAAA/2 , XDP_SYS PWROK 
5% 1/716W MF-LF 402 


TTPCLK/HOOK4 x NC 

ITPCLK#/HOOKS xNC 

VCC_OBS_CD XDP 

RESET#/HOOK6 XDP_CPURST L R1805 1k LA\\/2< PLT RESET I Fone 
DBR#/HOOK7 XDP_DBRESET L {OD PLACE. NEAR=U0500.AG7:2.54mm 
NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page 

TDOQ e XDP_PCH TDO 

TRSTn [ XDP_TRST_L 
TDI e XDP_PCH TDI 
T™ XDP_PCH TMS 


XDP_PRESENT# 























SMBUS _ PCH DATA 
SMBUS _ PCH CLK 
XDP_PCH TCK 











XDP_CPU_TCK 
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CRITICAL 
XDP 


Q1840 
DMNSLO6VK-7 


SOT-563 


PCH JTAGX XDP 
BEACE/ NBAR=J1800 980: 28mm C18041 


it 
iv} 
Le} 
* 
ie} 








(a 

om] O 
oO} 
won 








Bae 
n 
QC) 
ee) 
od 
~ 
sae 
ae 

* 

Ea 


2 





























Al ny 4 XDP_CPU_TDO 
PLACE _NEAR=J1800.51:28mm ™ 

















tt 
CRITICAL 
XDP 


Q1840 
DMNSLO6VK-7 


SOT-563 


XDP_CPU_ PRESENT L 


























a ny XDP_CPUPCH TRST_L « 12 16 70 


PLACE_NEAR=J1800.53:26mm of * MAKE_BASE=TRUE 


Kt XDP_CPUPCH TRST L TT) 6 12 


‘i 
CRITICAL XDP_CPUPCH TRST DL poppy sv x 
XDP 


PCH XDP Signals ons 1 24842 


SOT-563 























These signals do not connect to XDP connector in this architecture, only accessible 


via Top-Side Probe. Nets are listed here to show XDP associations and to make clear 7 a 
XDP_CPU_ TDI 
what restrictions exist on PCH GPIOs when Top-Side Probe is used for PCH debug. CPU JTAG Isolation PLACE_NEAR=J1800.55:26mm =f a * 


























xt 
PCH/XDP Signals Non-XDP Signals ss 5345 44 «2 22 27 PP5V_ SO CRITICAL 


1a1¢_-PP3V3_S5 XDP 


17:15 13 
68 65 61 60 59 
Q1842 
L870 DMN5LO6VK-7 
XDP_USB_EXTA_ OC XDP_USB_EXTA OC _ L Foun BOOED SOT-563 
MAKE_BASE=TRUE © *R1845 
XDP_USB_EXTB OC MAKE_BASE=TRUE XDP_USB_EXTB_OC_L <ON] +4 6 E vec S _ _ Al ry 4 of XDP_CPU_TMS {OUD «7% 
XDP USB EXTC oc U1845 PLACE_NEAR=J1800.57:28mm © 
74LVC1GO7GE 2 Kt 
SOT891 
2617 ETD ALL SYS _PWRGD IN > XDP_JTAG CPU _ISOL L eae 
XDP_SDCONN STATE CHANGE L XDP_SDCONN_ STATE CHANGE} 15 16 18 l 
MAKE_BASE=TRUE INC NO STUFF 
XDP_ MLB RAMCFG1 10 16 12 JITAGX zl 1K 2A\\-> 
PLACE_NEAR=U0500. 726mm 5% 
XDP_ MLB RAMCFG2 XDP 


i , PCH TDO Ri 512 1 
XDP MLB RAMCFG3 : PLACE_NEAR=U0500. Timm ~VVV se 


XDP 

oagis J 51 
XDP_JTAG ISP TCK _ JTAG ISP TCK UD 2 : PCH TDL ae ; Samm VV 
MAKE _BASE=TRUE 


iK XDP 
XDP_SSD PCIE3 SEL R1881 . _ et Me RI 51 2Aaas - 


PLACE_NEAR=U0500. 728mm 
NO STUFF 





XDP_MLB_ RAMCFGO 















































XDP_USB_EXTD OC 





PP1V0O5_ SUS 






























































XDP_SSD PCIE2 SEL R1882 1K NOTE: Must not short XDP pins together! 
XDP_SSD PCIE1 SEL R1883 1K er PCH _TCK : S1_ anny. 
PLACE _NEAR=U05 . 728mm 5% 
XDP_SSD PCIEO SEL R1884 1K SSD PCIE SEL L 2, NO STUFF 


rae J 51 
XDP_LPCPLUS GPIO XDP_LPCPLUS GPIO aa . See ESR Ruer seam VV 


MAKE_BASE=TRUE 
rP1886 


[P1887 


XDP_JTAG ISP TDI JTAG ISP TDI 3 
MAKE_BASE=TRUE SYNC MASTER=J44 


























XDP_PCH GPIO17 





XDP_PCH GPIO76 











Unused & MLB _RAMCFGx GPIOs have TPs. 
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. 8) 2.10 Ne NOIR 


< > 
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug. C3 Apple ine. ee 
(e) E4LABEL> 














JTAG_ISP (non-TMS) nets are aliased, do not attempt bit-—banged JTAG during PCH debug. 
NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
- PROPRIETARY PROPERTY OF APPLE INC. 
SSD_PCIEx_SEL_L straps are connected via 1K to common net. THE POSESSOR AGREES TO THE FOLLOWING: 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
LPCPLUS_GPIO is aliased, do not attempt use durin PCH debug. NOT TO REPRODUCE OR COPY IT 
, 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 


NOTE: Should force PCH GPIO47 high to ensure TBT router powered to avoid leakage/clamping of signals. 
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System RTC Power Source & 32kHz / 25MHz Clock Generator 


GreenCLK kept to save 1x 25MHz crystal & 1x 32kHz crystal PCH Reset Button Memory VTIT Fnable Level—-Shifter 


Chipset uses 24MHz crystal, 
TPS51916 has 1.8V Vih(min). 


si a5 39 38 37 36 34 33 39 27 PP3V42_ G3H CPU output is on VDDQ rail (1.2V), 
: : " Coin-Cell: VBAT (300-ohm & 10uUF RC) 20 ig iy f3 $3 92 2g PP3V3 SO 
Be OOS eet ee OP ROre No Coin-Cell: 3.42V G3Hot (no RC) 13 65 1» PP1V35_S3 
new and old parts. With GreenCLK Rev C 
PP3V3_ SO 8 13°15-3 
pin 5 must receive S5 power (Stuff, R2042 ne PP3V3_S5 y———_ 9-40-4142 43 
as - Coin-Cell & G3Hot: 3.42V G3Hot 5 1R1970 

Coin-Cell & No G3Hot: 3.3V S5 ME wGe TPS51916 I (leak) = +/- 1uA, 
No Coin-Cell: 3.3V S5 0 U1970 Vih (min) 1.8V 

2 16 XDP_DBRESET_L PM SYSRST_L 13 36 68 72 F . 

2 16 (I> <>) 74AUP1GO7GE 33uW when driven-low 


No bypass necessary 

NO STUFF SOT891 
1 CPU_MEMVTT_ PWR_EN_ LSVDD. 2|a | ed MEMVTT PWR _EN ,,; ;. 
R1997 ‘o> 2 2 MAKE_BASE=TRUE mer 











18 
4 























GreenCLK 25MHz Power re PP3V3_S5RS3RSO_ SYSCLKGEN 
Must be powered if any VDDIO is powered. 





L 
Ne = MEMVTT PWR EN poy vss 























PP1V2_ CAM XTALPCIEVDD 
PP3V3_ TBTLC 











CAM XTAL Power 31 
TBT XTAL Power 65 24 23 18 


VBAT and +V3.3A are 
internally ORed to 
create VDD_RTC_OUT. 














ve3xorL 13 


Q 
BR 
© 
° 
N 





4Vv3. A 
u1900 V3.3A should be first 
available ~3.3V power 
SLG3NB148CV 
to reduce VBAT draw. 
TOFN 
6 58 54.53 45 44 41 32 a6 PP5V_SO 


CRITICAL 
IVWIOE_25M_A 32.768K PCH CLK32K RTCX1 


25m PCH ME Disable Strap 


= lVIOE_25M_C 25M_Al Cc 
25M_B SYSCLK_ CLK25M_ CAMERA 


92 SYSCLK_CLK25M_X2 ° 4 SYSCLK CLK25M X2_R 3 SYSCLK_CLK25M_ TBT 

CRITICAL LPs 4 PPVRTC G3H aneay Q1920 
e ¥1905 oy RIC Power DMNSLOGVK—7 © | SPI DESCRIPTOR OVERRIDE LS5V 
I sM-3.2x2. 5mm _ SOES3 69 
25 .000MHZ-12PF-20PPM 7 co ns PP1V5 SOSW AUDIO HDA 
OMIT SPI DESCRIPTOR OVERRIDE 





CG 
bah 





N 

Oxon 

NU o 

OD Weor, 
< 





Bp 































































































w 








+ n SYSCLK CLK25M_X1 
NOTE: 30 PPM or better required for RTC accuracy 























HDA _ SDOUT _R 12°72 


2 .NC_RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 Founpen 
MAKE_BASE=TRUE NO_TEST=TRUE — i 
IPD = 9-50k 




















PCH 24MHzZ Crystal 


R1915 
PCH uses HDA_SDO as a power-up strap. If low, ME functions normally. 


0 
e2 PCH CLK24M XTALOUT R INK PCH CLK24M XTALOUT <n]? 2 
55 
T1915, ae 1 If high, ME is disabled. This allows for full re-flashing of SPI ROM. 
X<NC 34.000MHZ—-20PPM-6PF 0201 ee SMC controls strap enable to allow in-field control of strap setting. 
: Q1920 & 5V pull-up allows circuit to work regardless of HDA voltage. 


SNC 5 20x2.50mM—sma 


2 D> SPT DESCRIPTOR OVERRIDE L 




















VCCST (1.05V SO) PWRGD 








PP3V3_S5 PP1v05 so Tere, CT Te 








PCH 24MHz Outputs 


R1927 = LPC CLK24M SMC 1 72 
32 MAKE_BASE=TRUE CRITICAL 10K 
: U1930 


LPC CLK24M_ SMC 7 
5% 
Vv 74 09 1/20W 
goreei © 2201 


*R1931 








12 12 LPC_CLK24M_ SMC_R 
a PLACE_NEAR=U0500.ANI5:5.1mm 








ALL SYS _PWRGD Z yL4 CPU_VCCST PWRGD 





61 3617 16 











12 12 LPC _CLK24M LPCPLUS R 2 
oe PLACE_NEAR=U0500-AP15:5.1mm \ 
PM SLP S3 L 

62 63 61 36 18 13 

















PCH PWROK Generation = PM PCH PWROK ppp nu 


PP3V42_G3H PM PCH PWROK {UD 2 2 
MAKE_BASE=TRUE 











BYPASS=U1950:5MM 





7 2°_PP3V3_ SO 





a 
R1950 xy NO STUFF WF: Do we need this? 
PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 


CPU _VR_EN : 
ms R1963’} |?R1960 
o 9 ¥1905 


a, 

R1 955 tre 5% 5% 
1/20W 1/20W CKPLUS_WAIVE=UNCONNECTED_PINS 

74LVC2GO08GT/S505 ME ME 

0201 0201 
one i i 8 74LVC2G08GT/S505 
R1962 
Be 


Ne) ae os 7 a6 G_ALL_SYS_PWRGD 
R1951 uae 2PM SO PGOOD Sr SOT833 
CPUVR PGOOD R NO STUFF U1950\2_2 SYS _PWROK R 2. PM PCH SYS PWROK poppy is sc 25 
—— 


53.178 CPU_VR_READY 
MAKE_BASE=TRUE AVAVAVa e R1 9 6 L . a ) Ne 
MF 
C3 Apple Inc. <SCH_NUM> 
e) 


ate CPU_VR_ READY 

se OND 100K ‘ 
4 201 

3 

F4LABEL> 


5% 
1/20W 
MF CKPLUS_WAIVE=UNCONNECTED_PINS 
201, 
NOTICE OF PROPRIETARY PROPERTY: 
THE INFORMATION CONTAINED HEREIN IS THE 


PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING: 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 


NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 


ALL RIGHTS RESERVED 























197S0480 XTAL, 25MHZ, 20PPM, 12PF,3.2X2.5X.6MM, 85C 











SYNC_MASTER=J44 SYNC _DATE=08/12/201 4 
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Platform Reset Connections 


Unbuffered 


LPCPLUS_RESET_L 





re 18 23 CIN> PLT_RESET L 


®_pp3v3_so 
5 








CRITICAL 


MC74VHC1G08 
SC70-HF 











PLT_RST_BUF_L SMC_LRESET_L 


PCA9557D_RESET_L 





Scrub for Layout Optimization 


Buffered 


{0D « 

















*R2070 
1 C2071 








23 18 15 [TN PCH _TBT PCIE RESET L 





CAM PCIE RESET L poppy 31 


PCH TBT PCIE RESET opty 25 2s 25 





MAKE_BASE 


DBGLED 


PP3V3_S5 R2094 





PP3V3_S5_DBGLED 





TRUE 
37 36 23 18 


To SMC 


1615 CO} XDP_SDCONN STATE CHANGE L A 
BYPASS=U2030.5:5MM B 


C2031: 


Power State Debug LEDs 


(For development only) 


PP3V3 


GreenCLK 25MHz Power 
NO STUFF 


R2040 
0 


PP3V3_S5RS3RSO_ SYSCLKGEN i 1s 





68 65 60 42 39 19 18 15 


PP3V3_S5RS3RSO_SYSCLKGEN ,, i. 





MIN_NECK_WIDTH=0 - 
VOLTAGE=3 . 3V 
MAKE_BASE=TRUE 





$3 $f 2°_PP3V3 
3 38 37 








SMC_ PME S4 DARK L — 





SMC_ PME S4 DARK L 


SDCONN_STATE_CHANGE Isolation 


PP3V3_S4 


68 65 64 63 60 42 38 37 34 29 


Q2030 
DMN5L06VK-7 


SOT-563 


R2031? 








Q2030 


MIN_LINE WIDTH=0.5 MM 
2 MM 








DMN5LO6VK-7 
SOT-563 














ye 





60 42 3919 181 


5 -PP3V3_S3 











Kt 





CRITICAL 
U2031 


74AUP1G09 
sOT891 











To PCH 





LE 
402 
DBGLED 


R2090> 


20K 
58 


MIN_LINI TH=0.5 MM 
MIN_NECK_| 
VOLTAGE=3. 


DBGLED_S4 


TH=0.25 MM 


DBGLED DBGLED 


DBGLED_S3 DBGLED_SO1T3 


DBGLED 
R2093 


20K 
55 
1/200 
ME 


201 5 


DBGLED 


DBGLED_SO 








DBGLED_S5 


DBGLED DBGLED 


K PLACE, 
SILK_I 





DBGLED DBGLED 


D2092 
NW GReen—Sencp-2Ma-2. 65v 


Na cronsc 
BOTTOM 


DBGLED_SO1I3_D 








DBGLED_S3_D 





DBGLED 


DBGLED. 








DMN5LO06VK-7 


S4_PWR_EN 


61 60 27 26 


DBGLED_S4_D 


DBGLED 


Q2091 


DMN5L06VK-7 
soT-563 


DBGLED 


Q2090 


DMN5LO6VK-7 
soT-563 


DBGLED 
Q2090 








SOT-563 















































63 61 36 29 181 PM_SLP_S4 








68 63 61 36 17 13 EIND PM_SLP_S3_L 














DBGLED 
Q2091 





DMN5LO6VK-7 
soT-563 
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R2041/2 should be stuffed for 
* GreekCLK A or B depending on S2 rail 


R2042 should be stuffed for GreenCLK 


*R2032 























JONN_STATE_CHANGE_RIO 








a ¢ PP3V3_S5 


17 16 15 13 
68 65 61 60 59 56 








PM _SLP_ S4 L 








CAMERA PWR_EN_ PCH 











NOSTUFF 
CRITICAL 


74LVC1G08 
SOT891 


CAMERA 


PP3V3_S0O 








THUNDERBOLT PULL-UP 


REDWOOD RIDGE PLUG_EVENT IS ACTIVE-LOW, ALWAYS DRIVEN (PULL-UP) 


MAKE_BASE 





TBT CIO PLUG EVENT Lf <CIN] 8 18 23 79 


223 18 15 TBT_CIO PLUG EVENT _L ae 





Redwood Ridge JTAG Isolation 


TBTLC can be on when SO is off, and vice-versa 


Isolation ensures no leakage to RR or PCH 


PP3V3_ TBTLC 


65 24 23.17 





R2061* pion 


1/20wW 
ME 
2201 








T4LVC2G07 


SOT691 SO pull-up on PCH page 


JTAG ISP TDO py. 7° PCH 





23 CD JTAG TBT TDO 1A 


JTAG TBT TMS PCH 2n gJTAG TBT TMS {OUD 2 
SO pull-up on PCH page 





To RR 








15 














Solution shown is for LPT-LP. Other PCH’s may require isolation on TCK 


and TDI as well for PCH glitch-prevention. 

This reference schematic assumes PCH JTAG GPIOs are only used for 
Thunderbolt. If other ASIC JTAG signals are wired into these GPIOs 
different isolation techniques will likely be necessary. 
Multi-router designs also require different circuitry. 


JTAG ISP TCK {OUT 26 28 23 


{OUT 26 18 23 


23 18 16 ED JTAG ISP TCK 
: MAKE_BASE=TRUE 


3 18 16 JTAG ISP TDI — 
29 +6 16 [IND WAKE BASE=TRUE = 





JTAG ISP TDI 





a TP for Power to perform iFDIM test 


Pin N61 needs 
and P61 to remove automatic diffpari property 


Renaming the pins N61 
TP_CPU_RSVDN61 
MAKE_BASE=TRUE 


TP_CPU_RSVDP61 
MAKE_BASE=TRUE 


TP_CPU_RSVDN61 





TP_CPU_RSVDP61 





RAM Configuration Straps 
Pull-downs for chip-down RAM systems 


RAMCFGO 
RAMCFG1 
RAMCFG2 
RAMCFG3 
RAMCFG3:L RAMCFG1:L 














RAMCFG2:L RAMCFGO:L 








R2050° R2052° 
10K 10K 
1/208 
ME 
201 


1/20 
ME 
201 5 
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Page Notes CPU-Based Margining sists Niesias apace ee VRef Dividers eee 
Power aliases required by this page: 


FETs for CPU isolation during DAC margining DDRVREF_DAC EN RC’s to avoid drain glitches CRITICAL 
— =PP3V3_S3_VREFMRGN 











Always used, regardless 
Ma: not be necessar due to C22x0 DDRVREF_DAC of marginin option. * 
— =PPDDR_S3_MEMVREF CRITICAL R2225 7 a, 2 i = R2221 


100K 1K 

Q2220 INNA VREFMRGN_DQ_A_EN_RC . a ae eee a 

Signal aliases required by this page: Since HO GUCF: nee ee DMNS IL Joo 
I2C_VREFDACS_SCL SOT-563 = st 


—— 201 
— a ? “PLACE_NEAR=02220.6: 4mm 
=12C_VREFDACS_SDA i) 


. PPOV675_S3_MEM_ VREFDQ_A 
=I2C_PCA9557D_SCL 7 CPU _DIMMA VREFDO : #y [= MIN_LINE_WI 
=12C_PCA9557D_SDA : 


CERM-X5R PLACE_NEAR=R2221. 
0201 





















































BOM options provided by this page: 
— DDRVREF_DAC - Stuffs DAC margining circuit. 





PLACE_NEAR=Q2220.6:2.54mm 











CRITICAL 


Q2260 3 CPU_DIMMB_VREFDQ_B_ISOL 


pe al DDRVREF_DAC CRITICAL 


R2245 DDRVREF_DAC 


CPU_DIMMB_VREFD: a owe VREFMRGN_D B_EN_ RC Q2265 
737 [IX Q OB DMNSLO6VK-7 


DDRVREF_DAC DDRVREF_DAC BOTS Aes 
C2245 —— R2243 


iF 2 PLACE_NEAR=02260.3: 4mm 
CPU DAC output step sizes: 0.1UF Spiueds 53 mew vEERne & 
DDR3 (1.5V) 7.70mvV per 40 


z MIN_LINE_v 
x5 % PLACE_NEAR=R2241.2:1mm 
DDR3L (1.35V) 6.99mV per CRITICAL 1/20W 
ME 
LPDDR3 (1.2V) 2mV per Q2260 201 
DMNSLO6VK-7 Se hi saunroObe8 Fidei 











MEM_VREFDQ_A_RC 





















































2 CPU_DIMM_VREFCA_A_ISOL 


CPU_DIMM_VREFCA 4 4h 4a 














Dt DDRVREF_DAC CRITICAL 
CPU has single output for 

ee te R2265 DDRVREF_DAC 
VREFCA. Split into two TAG 02265 
signals for independent DAC 2 VREFMRGN_CA_A_EN_RC s 


AN) + DMNSLO6VK-7 
margining support. When CRITICAL DDRVREF_DAC DDRVREF_DAC SOTSHeS 
2 


MEM VREFDO B RC 








DAC margining VREFCA ensure Q2220 R2215 C2265 aes a Begoe ? “PLACE_NEAR=02260. 6: 4mm 
VREFMRGN_CPU_EN is low DMNSLO 6VK-7 100K 
58 








0.1UF PPOV675_S3_MEM VREFCA_A 
SoT-563 


MIN_LINE_} 








to remove short due to CPU. 








1/208 
ME 
201 























PLACE_NEAR=92260.6:2.54mm 





DAC-Based Margining 


DAC sets voltage level, PCA9557 & FETs enable outputs 





2 CPU_DIMM VREFCA_B_ISOL 
and disables margining after platform reset. DDRVREF_DAC CRITICAL XSR-CERM 


0201 
ea R2285 DDRVREF_DAC Mewig Reena AOS 19) 'R2281 
R2218 100K Q2225 1K 


2 VREFMRGN_CA_B_EN_RC fre 
R22 1 + DMNSLO6VK-7 1/200 
2 DDRVREF_DAC Boreas IF 
































ME 
201 
PLACE_NEAR=02220.3:4mm 


PPOV675_S3_MEM VREFCA_B 


NONE 
NONE 


Non DDRVREF_DAC DDRVREF_DAC 
C2200 


























CRITICAL 
DDRVREF_DAC (All 4 R's) 








al 
VDD DDRVREF_DAC 
SMBUS_PCH_ CLK u2200 voura| VREFMRGN_DQ_A VREFMRGN_DQ_A_RDIV 
MsoP 1/200 MF 201 XSR-CERM 
¥ PLACE_NEAR=92225. an 
vouTB VREFMRGN_DQ_B VREFMRGN_DQ_B_RDIV EB 
Ts 1/20W MF 201 :_NEAR=92265. 
MEM VREFCA B RC 
vouTc VREFMRGN_CA_AB 2 VREFMRGN_CA_A_RDIV 
Ts 1/20 ME 201 
PLACE_NEAR=92225. 
VOUTD VREFMRGN_MEMVREG VREFMRGN_CA_B_RDIV 
Ts 1/20W MF 201 




















R22x6 pin 2: 
SMBUS_PCH DATA 




















DAC557 





Addr=0x98 (WR) /0x99 (RD) 

















GND 





NOTE: MEMVREG and SPARE share a 
DAC output, cannot enable 
both at the same time! 


PP3v3_ $3 


15 18 19 39 42 60 65 68 








es | 
¢ DDRVREF_DAC RpRYRER DRS 
CRITICAL C2205 i 


«| DDRVREF_DAC 





CRITICAL 


DDRVREF_DAC 











DDRVREF_DAC 
ae U2204 


: a MAX4253 R2214 
U2201 Mm 33.2K | 











CERM-XS5R c VREFMRGN_MEMVREG_BUF 1 
o2a1 PCA9557 
QFN 








DDRREG_FB COD = 








(op) PO VREFMRGN_CPU_EN C3 o PLACE_NEAR=R7415.2:1mm 
Pl VREFMRGN_DQ_A_EN 

Addr=0x30 (WR) /0x31 (RD) P2 VREFMRGN_DQ_B_EN 

P3 VREFMRGN_CA_A_EN 

PA VREFMRGN CA BEN 

PS VREFMRGN_MEMVREG_EN 

oe 63 39 19 16 14 [TW SMBUS_PCH CLK P63 VREFMRGN_SPARE_EN 

6s 63 39 19 16 14@ BT SMBUS PCH DATA P7 









































e CRITICAL 
DDRVREF_DAC DDRVREF_DAC 


R2213> 


100K 
RESET*b?2 St U2204 
1/200 MAX4253 
ME ucsP 
P 201 
RST* on ’platform reset’ so that system e 





























VREFMRGN_SPARE_BUF. 





watchdog will disable margining. 








DDRVREF_DAC 





NOTE: Margining will be disabled across all 








soft-resets and sleep/wake cycles. Pins Bl & B4: 











CKPLUS_WAIVE= d_pi 
18 EIN>—PCA9557D_ RESET L. I unconnected_pins 
DDRVREF_DAC 


R2212> 








MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG 





SYNC_MASTER=J44 SYNC_DATE=08/12/201 
DAC Channel: a 


. = DDR3 VREF MARGINING 
PCA9557D Pin: ——— — 
LPDDR3 (1.2V) DDR3L (1.35V) LPDDR3 (1.2V) DDR3L (1.35V) NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k divider D 
on 








DDR3L assumes TPS51916 supply with 19.6k/57.6k divider ae 
v 
Nominal value 0.600V (DAC: 0x2E.5) 0.675V (DAC: 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC: 0x68) 


<E4LABEL> 
Margined target: 0.300V — 0.900V (+/- 300mv) 0.337V —- 1.013V (+/- 337.5mv) 0.800V — 1.600V (+/- 400mv) 0.972V —- 1.714V (+/- 371mv) 


NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE <BRANCH> 
DAC range: 0.000V —- 1.199V (0x00 - Ox5D) 0.000V — 1.354V (0x00 — 0x69) 0.000V —- 2.397V (0x00 —- OxBA) 0.000V —- 2.694V (0x00 - OxD1) PROPRIETARY PROPERTY OF APPLE INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
VRef current: +73uA — —73uA sourced) +82uA — -82uA sourced) +21uA — -21uA sourced) +25uA — -25uA sourced) 220: MATINEE TA IETS DOCUMENT .1N GONETDENCE 22 OF 120 


II NOT TO REPRODUCE OR COPY IT 
DAC step size: 6.36mV / step @ output 6.36mV / step @ output 4.28mv / step @ output 


3.53mv / step @ output III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART §°"* 
IV ALL RIGHTS RESERVED 19 OF 78 
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PP1V35_S3 13 65 20 19 PPOV675_S3 MEM VREFCA A 13 65 55 41 22 21 2019 17 13 65 20 19 -PPOV675_S3_ MEM VREFCA A 
PPOV675_S3 MEM VREFDOQ A 13 65 20 19 -PPOV675_S3_ MEM VREFDOQ A 



































M8 
H1 
M8 
H1 

















Peceett] SJ 


io} 

bs 

~] 

GC 
Sheer] 





im 
OT BO 


a 

il 

as 

x 

a 
NWN 























SDRAM BYPASSING (NOTE: 4X CHIP) 


nN 


Cc 
F<] OO 


OUWo! 








VREEFC. 
VREFDQ| 
VREEFC. 
VREFDQ| 


a<o> _N3 


o MEM_a_a<o> _N3| U2320 
emaaci> P7/)a14GB—DDR3L—1600-256MX16 -PP1V35 $3 a 
a<2>P3/ a2 EBGA Ne ° 

a<3> _N2/a3 MT41K256M16HA-125:E 

a<4>P8/ a4 OMIT_TABLE 1 
A<5> P2/as 2.2 
a<6> _R8 | ag E3 =MEM A DO<16> 
aA<7>__R2 | a7 F7=MEM A DO<17> 
a<s> _T8 | ag F2=MEM A DO<18> 
acsg> R3 | ag F8 =MEM A DO<19> 
‘ a<io> L7] aio/ap H3 =MEM A _DO<20> 
0 a<ii>  R7}ai1 H8 =MEM A DO<21> 
a<i2> N7| a12/Bc+ G2 =MEM A DO<22> 


o MEM A a<o> _N3] a0 U2300 

emaaci> _P7/)a14GB—DDR3L—1600-256MX16 
A<2> P3/ a2 FBGA NC 
a<3>___N2|a3 MT41K256M16HA-125:E L3 wc 
a<4>_ P81) a4 OMIT_TABLE [MY vic 
A<5> P2}as 
a<6> RB / ag E3 =MEM A DO<O> «, 
A<7>__ R2 | a7 F7=MEM A DO<1> ,, 
a<s> _T8/ag F2 =MEM A DO<2> «, 
aso>  R3/ ag F8 =MEM A DO<3> «, 
acsio> _L7]/ aio/ap H3 =MEM A DO<4> ,, 
0 a<ii> R77} aii H8 =MEM A DO<5> ,, 
a<i2>_N7| ai12/Bc* G2 =MEM A DO<6> «, 0 

‘| a<i3>  T3]ai3 H7 =MEM A DO<7> «, a<si3>_T3]ai3 H7 =MEM A DO<23> 

asi4> T7] aia D7 =MEM A _DO<8> ., 13 ° asi4> T7] aia D7 =MEM A DO<24> 

C3 =MEM A DO<9> «, C3 =MEM A _DO<25> 

>» MEM A BA<0™2 | sao C8 =MEM A DO<10> «, 73 0 A BA<0™2 | pa0 C8 =MEM A DO<26> 

, MEM A BA<12N8 | pai C2 =MEM A DO<11> «, 73 o7 MEM A BA<12N8 | pai C2 =MEM A DO<27> 

MEM A BA<2™M3] pao A7 =MEM A _DQ<12> ,, ‘is >» MEM A BA<2™M3 | pao A7 MEM A_ DQ<32>, 

A2 =MEM A _DQ<13> ., A2 =MEM A_DQ<29> 
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TBT 
TBT 


D2R 
D2R 






































PCH TBT PCIE RESET L P5 |PERST_OD_N RSENSE TBT RSENSE 








TBT PWR ON POC RST L R4 |pwR_ON_POC_RSTN 





RBIAS 





TBT_RBIAS 1R2855 
1K 


AD23 
AC24 


PP3V3_ TBTLC 
ad di 


R2892' 
= 3.3K 

5% 
2 CRITICAL ORE 
“| OMIT_TABLE 2 
VCC 


TP _TBT MONDCO 
TP TBT MONDC1 
For monitoring current/voltage 

TBT_MONOBSP wis 
TBT_MONOBSN wié 


For monitoring clock 
TBTTHMSNS D1 P ABT 
Use AA8 GND ball for THERM_DN 

TBT_ SPI MOST BAZ 
TBT SPI MISO Y3 
TBT SPI CS L TS 
TBT_SPI_CLK U8 


IMONDCO PP3V3_ TBTLC 


IMONDC1 


65 24 23 18 17 65 24 23 18 17 








NO STUFF 
*R2867 








Rsvo( Security strap setting is XORed with 


bit in the flash, so the active-level 
depends on the code in the flash. 


BYPASS=U2890 : 2mm 
C2890? 
'*R2891 1U 
3, 3K 6.3 
P7o0w or 
ME 
2201 











IMONOBSP 
IMONOBSN 








"R28 93 
3.3K 
5g 

1/20w 

ME 

2201 





Used for straps in host mode 
TP TBT PCIE RESETO L 


TBT DFT STRAP 1 
TBT ROM SECURITY XOR 
TBT_ DFT STRAP 3 


If strap != bit then security is enabled? 


PCIE_RST_O_N 
PCIE_RST_1_N 
PCIE_RST_2_N 
PCIE_RST_3_N 





THERMDA 


























EE_DI 
EE_DO 
EE_CS_N 
EE_CLK 








(TBT_SPT_ MOST) 
(TBT_SPT_ CLK) 6 
(TBT_SPT_CS_1) 1dcs 
TBTROM WPL 


(TRT_SPT_MTSO) 




















DI/IOO _po/t01}, 2 
U2890 





PCIE_CLKREQ_OD_N| TBT CLKREQ L 


*R2861 |*R2862 


10K 
3 1/20w 
ME 


2201 


*R2863 


CLK 4MBIT 
W25x4 OCLXIG 


USON 





























JITAG 
SITAG 
JTAG ISP 


ISP 
TBT. 


TDI w2 


TMS AB1 |rys 
TCK AAG |rcK REFCLK_100_IN_P 


JTAG TBT TDO U6 |tD0 REFCLK_100_IN_N| 
EN R6 


TBT TEST TEST_EN 


i TBI TEST PWR GOOD W8 |rest_pwR_GOoD XTAL_25_IN 
XTAL_25_OUT 


TDI 








3qwe* 


R2829' 
1OK 
1288S 


ME 
2015 








PCIE CLK100M TBT P 
PCIE CLK100M TBT _N 














TBTROM HOLD L 











7qHOLD* 3.3V to 1.8V o 





GND THRM_PAD 

















SYSCLK CLK25M TBT_ R 
TP TBT XTAL250UT 








SYSCLK_ CLK25M TBT <2 











PP3V3_ TBTLC 
PP3V3_ S4 TBT 


65 24 23 18 17 








65 42 25 24 23 


eH 





DP 
DP 


TBISNKO 
TBISNKO 


ML 
ML 


P<3> 
N<3> 


DPSNKO_3_P TBT TMU CLK OUT 


DPSNKO_3_N 


TMU_CLK_OUT 











NO STUFF 
R2899* 














R2881' 
100K 


2015 


R2880* "R2882 
100K 100K 


2201 





DP 
DP 


TBTISNKO 
TBISNKO 


ML 
ML 


P<2> 
N<2> 











*R2896 
1K 


5% 
1/20w 
ME 

2201 


IDPSNKO_2_P. 
IDPSNKO_2_N 





TP. 
LP: 


DP. 
DP 


TBTSRC 
TBTSRC 


ML 
ML 


CP<3> 
CN<3> 


DPSRC_3_P 
DPSRC_3_N 














2015 








DP 
DP 


TBITSNKO 
TBISNKO 


ML 
ML 


P<1> 
N<1> 


IDPSNKO_1_P. 
DPSNKO_1_N 











TP. 
TP. 


DP. 
DP. 


TBTSRC 
TBTSRC 


ML 
ML 


CP<2> 
CN<2> 


TBT EN CIO PWR L 
TBT DDC XBAR_ EN L 
HDMITBTMUX SEL TBT 
TBTDP AUXIO EN 
2a _DP_TBTSRC_ HPD 
PP3V3_ TBTLC 1) 16 23 24 65 


—+ 


DPSRC_2_P 
DPSRC_2_N 














PORT 











DP 
DP 


TBTSNKO 
TBTSNKO 


ML 
ML 


P<0> 
N<0> 


IDPSNKO_O_P. 
DPSNKO_O_N 








TP. 
TP. 


DP 
DP. 


TBTSRC 
TBTSRC 


ML 
ML 


CP<1> 
CN<1> 


DPSRC_1_P 
DPSRC_1_N 














DP 
DP 


TBISNKO 
TBITSNKO 


AUXCH P 
AUXCH N 


IDP SNKO_AUX_P 
DP SNKO_AUX_N 








EP: 
Ze; 


DP 
DP 


TBTSRC 
TBTSRC 


ML 
ML 


CP<0> 
CN<0> 


DPSRC_O_P 
DPSRC_O_N 








AC Coupling 


C2820 = ||: 
o.1uF !! x28 

C2821 
0.1UF 


C2822 
0.1UF 

C2823 
0.1UF 


C2824 
0.1UF 

C2825 
0.1UF 


C2826 
0.1UF 

C2827 
0.1UF 


R2832' 
100K 


5% 

1/20W 
“ME 
2015 





DP_TBTSNKO HPD DPSNKO_HPD 





TBTISNKO DP_TBTSNKO 


0201 


DP_TBTSNKO 
0201 





DISPLAY 


TP. 
LP: 


DP. 
DP 


TBTSRC 
TBTSRC 


AUXCH CP 
AUXCH CN 


1T6V DPSRC_AUX_P 


DPSRC_AUX_N| 





R2878° 
100K 


5% 
1/20W 
ME 

2015 


*R2879 
100K 


5% 
1/20wW 
ME 

2201 


DP 
DP 


TBTSNK1 
TBISNK1 


ML 
ML 


P<3> 
N<3> 


IDPSNK1_3_P 
DPSNK1_3_N 








TBTSNKO 








DPSRC_HPD_OD DP_TBTSRC_ HPD 





DP 
DP 


TBTSNK1 
TBTSNK1 


ML 
ML 


P<2> 
N<2> 


IDPSNK1_2_P 
DPSNK1_2_N 








TBTSNKO DP_TBTSNKO 


0201 


DP_TBTSNKO 
0201 








TBT 
TBT 


GPTIO2 

PWR_EN 

SMC_PME S4 DARK L 
TBT CIO PLUG EVENT L 
HDMITBIMUX SEL TBT 
TBT_ GPIO7 

TBT EN CIO PWR L 

TBT BATLOW L 

TBTDP AUXIO EN 

TBT DDC XBAR_ EN L 





GPIO_2/TMU_CLK_IN/AC_PRESENT 

GP IO_3/FORCE_PWR| 
GPIO_4/WAKE_OD_N 
GPIO_5/CIO_PLUG_EVENT_N/HV_OK_OD 
GPIO_6_OD/CIO_SDA_OD 
GPIO_7_OD/CIO_SCL_OD 

GP I0_8/EN_CIO_PWR_OD* 
GPIO_9/SX_CTRL_OD* 

GPIO_14 

GPIO_15 





PP3V3_S4 TBT 


¢+—______+_ 
NO STUFF NO STUFF 


R2885* *R2886 


10K 10K 
5% 5% 

1/20W 1/20W 
MF MF 


2015 2201 


65 42 25 24 23 


TBTSNKO DP 


DP 


TBISNK1 
TBTSNK1 


ML 
ML 


P<1> 
N<1> 


IDPSNK1_1_P 
DPSNK1_1_N 




















TBTSNKO DP_TBTSNKO 


0201 


DP_TBTSNKO 
0201 


DP 
DP 


TBISNK1 
TBISNK1 


ML 
ML 


P<O> 
N<0O> 


IDPSNK1_0_P 
IDPSNK1_0_N 




















TBTSNKO 





DP 
DP 


TBTSNK1 
TBISNK1 


AUXCH P 
AUXCH_ N 


IDP SNK1_AUX_P 
DP SNK1_AUX_N 














TBTSNKO DP_TBTSNKO 


0201 


DP_TBTSNKO 
0201 











DP_TBTSNK1_ HPD DPSNK1_HPD 





“on 
R2831! 








TBTSNKO 











TBT 
TBT 


R2D_ C P<0> 
R2D_C_N<0> 


IPA_CIOO_TX_P/DPSRC_O_P 
PA_CIO0_TX_N/DPSRC_O_N 


R2D_ C P<0> 
R2D_C_N<0> 


PB_CIO2_TX_P/DPSRC_O_P 
PB_CI02_TX_N/DPSRC_O_N 




















TBISNKO AUXCH C _P DP_TBTSNKO 


0201 


DP_TBTSNKO 
0201 


AUXCH P 





D2R 
D2R 


P<0> 
N<O> 


TBT 
TBT 


D2R 
D2R 


P<0> 
N<0O> 


IPA_CIOO_RX_P 
PA_CIOO_RX_N 


PB_CIO2_RX_P 
PB_CIO2_RX_N 








*R2887 








TBTSNKO AUXCH C_N AUXCH N 





TBTSNK1 


SNK1 
ML_C_P<0> 


DP_TBTSNK1 





TBTSNK1 


ML_C_N<0> 


0201 


DP_TBTSNK1 





TBTSNK1 


ML P<1> 


0201 


DP_TBTSNK1 





TBTSNK1 


ML N<1> 


0201 


DP_TBTSNK1 





TBITSNK1 


ML P<2> 


0201 


DP_TBTSNK1 





TBTSNK1 


ML N<2> 


0201 


DP_TBTSNK1 





TBTSNK1 


ML P<3> 


0201 


DP_TBTSNK1 





TBTSNK1 


ML N<3> 


0201 


DP_TBTSNK1 





TBTSNK1 


AUXCH C P 


0201 


DP_TBTSNK1 AUXCH P 





TBTSNK1 


AUXCH CN 


0201 


DP_TBTSNK1 AUXCH N 











0201 


WWW. AlSaler.com 


CONFIG] BUF 





CONFIG2 RC 





R2D_C_P<1> 





R2D_C_N<1> 





D2R_P<1> 





D2R_N<1> 





LSTX 





LSRX 





TBTPA 


ML P<1> 





TBTPA 


ML N<1> 





TBTPA 


ML P<3> 





TBTPA 


ML N<3> 





TBTPA 


AUXCH C _P 





TBIPA 


AUXCH CN 





TBTPA 


HPD 





TBT A HV 


EN 





TBT A CIO SEL 





TBT A DP PWRDN P3 





unused port, 


pull CONFIG1, 





PA_CONFIG1/CIO_0_LSEO 
IPA_CONFIG2/CIO_0_LSOE 


PA_CIO1_TX_P/DPSRC_2_P 
PA_CIO1_TX_N/DPSRC_2_N 


IPA_CIO1_RX_P 
PA_CIO1_RX_N 


PA_LSTX/CIO_1_LSEO 
IPA_LSRX/CIO_1_LSOE 
IPA_DPSRC_1_P 
PA_DPSRC_1_N 
IPA_DPSRC_3_P 
PA_DPSRC_3_N 
PA_AUX_P 

PA_AUX_N 
[PA_DPSRC_HPD 


GPIO_0/PA_HV_EN/BYPO 
GPIO_10/PA_CIO_SEL/BYP1 
GP IO_12/PA_DP_PWRDN/BYP2 


PB_CONFIG1/CIO_2_LSEO| 


TRE 


CONFIG1 BUF 





PB_CONFIG2/CIO_2_LSOE 


TET 


to ftw wt 


CONFIG2 RC 





PB_CIO3_TX_P/DPSRC_2_P 


TERT 


R2D_C_P<1> 





PB_CIO3_TX_N/DPSRC_2_N 


TBT 


R2D_C_N<1> 





PB_CIO3_RX_P 


TBT 


D2R_P<1> 





PB_CIO3_RX_N 


TBT 


D2R_N<1> 





PB_LSTX/CIO_3_LSEO| 


LBL 


LSTX 





PB_LSRX/CIO_3_LSOE 


TBT 


Wi jw io |W io 


LSRX 





PB_DPSRC_1_P 


DP 


TBTPB ML P<1> 





PB_DPSRC_1_N 


DP 


TBTPB ML N<1> 





PB_DPSRC_3_P 


DP 


TBTPB ML P<3> 





PB_DPSRC_3_N 


DP 


TBTPB ML N<3> 





PB_AUX_P 


K3 


DP 


TBTPB AUXCH C P 





PB_AUX_N| 


K1 


DP 


TBTPB AUXCH CN 





PB_DPSRC_HPD 


N6 


DP 


TBTPB HPD 





GPIO_1/PB_HV_EN/BYPO 


Fl 


TBT 


B_HV_EN 





GPIO_11/PB_CIO_SEL/BYP1 


R2 


TBT 


B CIO SEL 





GPIO_13/PB_DP_PWRDN/BYP2 


F3 


TBT 


B_DP_ PWRDN 


D>” 











CONFIG2, 


LSRX, 


HPD and 


CIO_SEL low 


(10k). 


(OD 22 


All other port signals can be NC. 





NOTE: The following pins require testpoints: 
GPIO_13 8 GPIO_15 

GPIO_1 9 GPIO_11 

GPIO_2 GPIO_14 

GPIO_3 GPIO_O 

GPIO_5 GPIO_12 
PCIE_RST_1_N GPIO_10 
PCIE_RST_2_N PB_LSTX 
PCIE_RST_3_N PB_LSRX 
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PP1V05_TBTRDV 


CRITICAL 
OMIT_TABLE 








DTH=0.38 MM 


700 mA EDP 






























































24 _PP1V05_TBT 
MIN_LINE_WIDTH=0.50 MM 











MIN_NECK_} 
VOLTAGE=1 . 05V 


1900 mA EDP 


CRITICAL 


L2920 
680NH-30%-3. 6A-35MOHM 











P1VO5TBT_SW 





















































EDP current / power consumption figures copied from R68 schematic 


CRITICAL 4 


H=0.50 MM 
H=0.20 MM 


SWITCH 





D2920 


NSR1020MW2T1G 








U2950 





Part 


TPS22920 





Type 


Load Switch 


1.05V TBT "CIO" Switch 


Internal switch not functional on RR. 








R(on) 
@ 1.05v 





8 mOhm Typ 
11.5 mOhm Max 


PP1V05_TBT 








PP3V3_TBTLC 


17 18 23 24 65 


Max Current = 4A (85C) 


PP1V05_TBTCIO 


U2940 
TPS22920 





U2800 


REDWOOD-RIDGE 
ECEGA 
(2 OF 2) 


VCC1PO_CIO| 


lVCC1PO_RDV_DECAP 








VOLTAGE=1.05V 


1200 mA EDP 


























SVR input to RR — 1100 mA EDP 





vcc3P3| 





VCC3P3_LC 
SVR_VCC1PO 


VCC3P3_RDV_DECAP 


SVR_INDO 





SVR_AMON 














dated October 28, 2012, not available on IBL). 














POC input to RR — 150 mA EDP 














Isolated to reduce noise from SVR 


PP3V3_TBTLC 





MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=3 . 3V 


100 mA EDP 























25 mA EDP 

















Jour van 


CRITICAL 


on TBT_EN CIO PWR 











GND 





a 











TBT PWR REO L 





Q2945 
DMNSLO6VK-7 


SOT-563 
































@—IBI_EN cIO PWR L 





Pull-up (SO) on PCH page 











Q2945 
DMNSLO6VK~7 


PP3V3_S4_TBT 
@ 3-1 W (Dual-Port) 








2.4 W (Single-Port) 
EDP: 1.25 A 























PLACE_NEAR=C2953.1:1mm 


2 


xXW2960 








SM 








65 42 25 24 23 





6 25.17 SMC_DELAYED_PWRGD 


PP3V3_S0 








Q2995 


DMN32D2LFB4 
DEN1O06H4-3 





iu} 


TBT_POC_RESET_L 


VOLTAGE=3 . 3V 














PP3V3_S4_TBT 


TBI “POC™ 


Power-up Reset 





SYM_VER_3 








TBTPOCRST_MR_L 


CRITICAL © + C2990 


vcc — Oe tUR 
u2990 XSR 
TPS3895ADRY #02 
usON 





Push-pull output 


ENABLE SENSE_OUT| TBT_PWR_ON_POC_RST_L 

















TBTPOCRST_SENSE 


SENSE cq TBTPOCRST_CT 





























2.508V nominal 





Delay = 4.04ms nominal 
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Page Notes 


Power aliases required by this page: 





— =PPVIN_SW_TBTBST (8-13V Boost Input) 
— =PP15V_TBT_REG (15V Boost Output) 





Signal aliases required by this page: 
(NONE) 





BOM options provided by this page: 
(NONE) 











Sees Thunderbolt 15V Boost Regulator 


Vds (max): —30V 

Vgs (max): +/-12V 

Vgs(th): -1.4v 
Q3080 : 

Rds(on): 46mOhm @ 4.5V vgs L3095 


S18409DB 
s1 a0 _PPBUS_G3H BGA Id(max): 3.7A @ 70C 3.3UH-6.5A 


CRITICAL 
CRITICAL 


68 65 58 52 





8-13V Input 6s PPVIN_SW_TBTBST 


Changes required 7 MIN-LINEWIDTH=0-5 mm 
MIN-NECK_WIDTH=0.25 mm 
for 28. 











Voltage not specified here, 
add perty on another page. 


» C3080 : 

0) UF 5 2 © 
loge i . CRITICAL 
x5R 
402 
































D3095 
TBTBST_PWREN = CRITICAL : PDS540XF 


PWRDIS 














TBTBST_EN_UVLO >_JEN/UVLO 











TBTBST_SNS2 





LT3957 
TBTBST INTVCC 28 JINTVCC QFN 








PLACE_NEAR=C3095.1:2 mm 
TBTBST_VSNS 











TBTBST_PWREN_L TBTBST_VC 








Q3005 3 TBIBST RT 
DMN32D2LFB4 PP15V_TBT 
penioosua-3 | KH ern — ii ( 7 
Vv V 7 2 _ % Vout = 15.47V 

















SYM_VER_2 








TBTBST_SS 











TBIBST FBX * C3095 Max Current 
nd 33UF-0.060HM 








FREQ = 480KHZ 








NO STUFF 


(op —Bt ABV EN 
> C3089 CASE-D3L 


Second FET needed for . : . . . 
: NO STUFF 




















dual-port designs. 









































i bd MIN_LINE_WIDTH=0 
UVLO (falling) = 1.22 * (R1 + R2) / R2 MIN_NECK_WIDTH=0 
VOLTAGE=0V +444 

UVLO(rising) = UVLO(falling) + (2uA * R1) 


SGND shorted to 
UVLO = 4.55V (falling), 4.95 (rising) an 4 : 1.6V * (1 + Ra / Rb) 
inside package, 



































no XW necessary. 


Q3088 
DMNSLO6VK-7 


SOT-563 

















2 Max vgs: 10V 


TBTBST_SHDN_DIV 








Q3088 
DMNSLO6VK~7 


SOT-563 























SMC_DELAYED_PWRGD CON) 27 24 3827 








BATLOW# Isolation 





93000 PP3V3_S4_TBT 23 24 42.65 
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3.3V/HV Power MUX 


V3P3 must be S4 to support 
wake from Thunderbolt devices. 
PP3V3_S4_TBTAPWR 





PP3V3_S5 a 
Nominal Min 


1100mA 1030mA 
890mA  830mA (assumes 15V, 12W minimum) 
890mA  830mA (assumes 3S, 9-12.6V, 7.5-11.7W) oe °)  sTGNAL_MODEL=TBT_MUX 








CRITICAL 


C3287 * 
100UF — é 
20% ~7— " VDD 
6.3V 2 : 2 5 
T PP3V3_S4_ TBTAPWR GND_VOID=TRUE CRITICAL 


POLY-TANT 
CASE-B2-sM MIN_LINE_WIDTH=0.38 MM 
V3P30U MIN_NECK_WIDTH=0.20 MM (Both C’s) vee20 


)v3P3 VOLTAGE=3 . 3V C3277 1 e CBTLO5024 
25 _PP15V_TBT @—_2P3V3RHV_S4_TBTAPWR TBT_A_D2R_N<1> 20 BVQENZ AS COMBO 
5S. EM ourt MINLINE_WIDTH-0738 MM 0.47UF ERM 1 TBT_A_D2R_C_N<i> TB_EN: TBT_A CIO SEL 

: ax 


WIDTH=0.20 TBT_A_D2R P<1> 3 = 
)vav vOruAGEcIsy. aie C3276 TBT_A_D2R_C_P<1> AUXIO_EN TBTDP_AUXIO_EN 
1 0.47UF M 1 DP_PD TBT_A_DP_PWRDN 
SUF : U3210 , ; C3230 AUXCH_N 7 
ee A CD3211A0RGPR Ceahave 0.1UF AUXCH P (pv) AUXIO- TBT A _D2R1 AUXDDC N 
cent 5 OFN 0402 D : C3231 2 (rep) AUXIO+/2 TBT_A_D2R1_AUXDDC_P 
ENHVU FAULTZ 0.1UF F DDC_DATA 4 |IDDC_DAT TBT: RX_1 


DDC CLK > _IDDC_CLK 













































































C3215 CRITICAL 




































































s1 60 27 18 ETN>—S4_PWR_EN ISET_V3P3_8 ce | TBTAPWRSW_ISET. 














25 23 (I> IBT_A HV _EN ISET_sq TBTAPWRSW_ISET_SO 23 OT} TBLA CONFIG] BUF ICA_DETOUT 8 TBT_A_CONFIG1_ RC 








PM_SLP_S3_BUF_L ISET_S3 TBTAPWRSW_ISET $3 
TBTHV:P15V TBTHV:P15V 











14 DP_TBTPA ML_P<1> DP+ 
a DP_TBTPA ML N<1> » Ipp- 




















DPMLO+| 2° DP_A_LSX_ML_P<1> 
DPMLO-| 2 DP_A_LSX_ML_N<1> 























23 PIF —ZBI_A_LsTx LSTX (rev) 


TBT: LSX_A_R2P/P2R (P/N) 
TBT A_LSRX LSRX (1Pp) 














se TBTAPWRSW ISET S3 <RV3P3> 
TBTAPWRSW_ISET_SO 





22 OT DP_TBTPA HPD HPDOUT HPD TBT_A_HPD 














TBIAV:P15V¥ TBTHV:P15V GND _THMPAD 
5543° Sa oad Single-fault protection 
R R 











requires two R’s per HV 
ISET_Sx with CD3210. 
Single R on ISET_V3P3 OK. 








2 2 
<RHVS3> <RHVSO> ILIM = 40000 / RISET 








For 12V systems: 








PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





11880145 2 RES,MTL FILM, 1/20W,17.8K,1,0201, SMD, LE R3210,R3213 TBTHV:P12V 


























11880145 2 RES, MTL FILM, 1/20W,17.8K,1,0201, SMD, LF R3211,R3214 TBTHV:P12V 





papas cad Thunderbolt Connector A 


Nominal Min Max L3200 
IHVSO/S3  1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3A 


7 (YYY) 2 PP3V3RHV_S4_ TBTAPWR F 


VOLTAGE=15V TBTACONN_1_C 
MIN_LINE_& 
MIN_NECK_ 


TBTACONN_20_RC 2 vouTacesté-°V (9-18. 9V) 














GND_VOID=TRUE 
GND_VOID=TRUE lc igas CRITICAL (Both C’s) 


C3274 ee re TBT Dir Coe : a Tav L_IBT_A_R2D_C_P<0> 


= 7468 TBT A_R2D_P<0> o 0.22UF 
14 68 23 OOM} TBT_A_D2R_P<0> I 7 7 7 14 68 TBT_A_D2R_C_P<0> TBT_A_R2D_C_N<O> 
, ERM 3 1468 <0> 
0.47UF - TBT_A_R2D_N<0 C3271 1 


TBT_A_D2R_N<0O> 74.68 TBT A_D2R_C_N<O> 
C3275 2 +d TBT: TX_O 0.22UF 
2 GND_VOID=TRUE GND_VOID=TRUE 4 


0.470F i SHIELD PINS TBTACONN 7_C_ 
= MIN_LINE_WIDTH=0.30 iM GND_VOID=7RUE 
R294 J3200 MENONECEWEDTHOO.20 Mat cuo_vorp=TRUE 
1K VOLTAGE-18. 9V 

vob 3 DP-J44 (0-18. 9V) 

ME upp F-RI-TH GND0 9 
201 

conFic1 § ML_LANEOP © 

CONFIG2 ML_LANEON © 

GND2 GND1 © 

ML_LANE3p ML_LANE1P Po DP_A_LSX ML _P<1> 


ML_LANE3N ML_LANEIN G => DP_A_LSX ML _N<1> 
Guna GND3 O 
AUX _cHp - ML_LANE2P o 
AUX_CHN ML_LANE2N 6 
DP_PWR RETURN O| 
ee (Both Cra) 
SHIELD PINS J PEC ( . ) 

“av L_IBI_A_R2D C P<1> 

qe: TBT_ A _R2D P<i> cra re : —tBT_AR2D_¢ N<1> 


C3273 
6s TBT A _R2D_N<1> 
i 0.22UF 

































































\ 














2 
NO_XNET_CONNECTION=TRUE, NO_XNET_CONNECTION=TRUE, 


















































4 23 (IN DP_TBTPA MLC _p<3> I 5 Ta 74 DP_TBTPA ML_P<3> 
423 CIN DP_TBTPA ML_C_N<3> ’ 4 DP_TBTPA ML_N<3> 
































TBT: LSX_R2P/P2R (P/N) 























COOO00000000 
























































D2R1_AUXDDC_P 514-0876 eae GND_VOID=TRUE 
D2R1_AUXDDC_N 1R3272 
470K 


TBT_A_HPD aeoe 


2202 














TBT_A_CONFIG1 RC DP Source must pull 
down HPD input with 
greater than or equal 470k R's for ESD protection 
to 100K (DPv1l.1a). on AC-coupled signals. 











ee 
TBT_A_CONFIG2_ RC 























Sink HPD range: 
High: 2.0 — 5.0V 


Low: 0 - 0.8V 
SYNC_MASTER=J44 SYNC_DATE=08/12/201 
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3.3V/HV Power MUX 


V3P3 must be S4 to support 
wake from Thunderbolt devices. 
27 _PP3V3_S4_TBTBPWR 
PP3Vv3_S5 
Nominal Min 
1100mA 1030maA 
890mA 830mA (assumes 15V, 12W minimum) 


890mA  830mA (assumes 3S, 9-12.6V, 7.5-11.7W) : ai 











CRITICAL 


C3387 * 
100UF — e 
208 7 > M VDD 
6.3V 2 ‘ 2 “ 
POLY-TANT PP3V3_S4_ TBTBPWR GND_VOID=TRUE CRITICAL 
CASE-B2-SM MIN_LINE_WIDTH=0.38 MM U3320 
V3P30U MIN_NECK_WIDTH=0.20 MM (Both C’s) 
)v3P3 VOLTAGE=3 .3V C3377 1 e CBTLO5024 
65 26 25 _PP15V_TBT @—PP3V3RHV_S4_ TBTBPWR TBT_B_D2R N<1> a HVQFN24-COMBO 


W 3 0.47UF ERM 1 1 TBT_B_D2R_C_N<i> TB_EN: TBT_B CIO SEL 
15.75V Max out MINCNECKIWIDTH=0 120 MM TBT_B D2R P<1> a 


Jvav voLimenciee C3376 2 1 TBT_B D2R C P<1> AUXIO_EN| 2 TBIDP_AUXIO_EN 





SIGNAL_MODEL=TBT_MUX 










































































+3311 0.47UF Mm 1 DP_PD TBT_B_DP_PWRDN 
©3315 CRITICAL : Ocine ease : ‘stages at 
Tue : U3310 , 


10% 
% 7 25V 7 2 ; | 23 
aae 4 CD3211A0RGPR Ceanyen eae : 0.1UF AUXCH P (pu) AUXIO. TBT B D2R1 AUXDDC N 


cone > OFN 0402 402 C3331 2 (rep) AUXIO+/2 TBT_B_D2R1_AUXDDC_P 
ENHVU FAULTZ 0.1UF F DDC_DATA 4 |IDDC_DAT TBT: RX_1 










































































: DDC CLK > _IDDC_CLK 
s1 60 26 18 ETN—S4 PWR _EN ISET_V3P3, ss | TBTBPWRSW_ISET _V3P3 











22 23 (I> _IBT_B HV EN ISET_So_10 TBIBPWRSW_ISET_SO 23 OT} TBL_B CONFIG! BUF ICA_DETOUT 8 TBT_B_CONFIG1_RC 





PM_SLP_S3_BUF_L ISET_S3_9 «s| TBTBPWRSW_ISET_S3 
TBTHV:P15V TBTHV:P15V 











74 DP_TBTPB_ML_P<1> DP+ 
4 DP_TBTPB_ML_N<1> » Ipp- 




















DPMLO+| 1° DP_B_LSX_ML_P<1> 
DPMLO-| 2 DP_B_LSX_ML_N<1> 


























23 (IF ZBI _B_LSTx LSTX (Pu) 


TBT: LSX_A_R2P/P2R (P/N) 
TBT B_LSRX LSRX (1Pp) 











TBIBPWRSW ISET $3 <RV3P3> BB Naa WES eee 
ss TBTBPWRSW_ISET SO 2 OUT} HPDOUT HPD 

















TBTHV:P15V TBTHV:P15V GND _THMPAD 
3313 een Single-fault protection 
R R 











requires two R’s per HV 
ISET_Sx with CD3210. 
Single R on ISET_V3P3 OK. 








2 2 
<RHVS3> <RHVSO> ILIM = 40000 / RISET 








For 12V systems: 
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 











11880145 2 RES,MTL FILM, 1/20W,17.8K,1,0201, SMD, LE R3310,R3313 TBTHV:P12V 





11880145 2 RES, MTL FILM, 1/20W,17.8K,1,0201, SMD, LF R3311,R3314 TBTHV:P12V 


























epee Thunderbolt Connector B 


Nominal Min Max L3300 
IHVSO/S3  1120mA 1090mA 1170mA (12W minimum) FERR-120-OHM-3A 


7 (YYY\ 2. PP3V3RHV_S4_TBTBPWR F 


VOLTAGE=15V TBTBCONN_1_C 
MIN_LINE_& 
MIN_NECK_ 


TBTBCONN_20_RC 2 vouTacesté-°V (0-18. 9V) 

















GND_VOID=TRUE 
GND_VOID=TRUE yas CRITICAL (Both C’s) 


C3374 ee re TBT Dir mee : a Tav L_IBT_B_R2D_C_P<0> 


= 74 68 TBT_B_R2D_P<0> o 0.22UF 
14 68 23 OOM} TBT_B_D2R_ P<0> I 7 - 7 14 68 TBT_B _D2R_C_P<0> TBT_B_R2D_C_N<0O> 
0.47UF ERM 1 - 14 68 TBT_B_R2D_N<O> C337. a 


TBT_B_D2R_N<0> 7468 TBT_ B_D2R_C_N<O> 
C3375 2 + TBT: TX_0 0.22UF 
2 GND_VOID=TRUE GND_VOID=TRUE as 
0.47UF ERM 1 : RX 


2 SHIELD PINS TBTBCONN_7_C 
R3394 7 


EN -LINE_WIDTH=O-3 eND_vorD~TRUE 
J3200 MENCRECE 30m GND_vorD=TRUE 
1K VOLTAGE=1: 


1/208 2 DP-J44 (0-18.9V) 
ME upp F-RI-TH GND0 9 


201 
conFici §ML_LANEOP © 


CONFIG2 ML_LANEON © 


GND2 GND1 © 
ML_LANE3P ML_LANEIP G = DP_B_LSX_ML_p<1> 


ML_LANE3N ML_LANEIN G => DP_B_LSX ML N<1> 


GND4 GND3 9 
AUX_CHP ML_LANE2P © 
AUX_CHN ML_LANE2N 6 
DP_PWR RETURN O| 
XS PORT A oe 

___ SHIELD PINS esaaoe i ) 

eo ov sav LTBI B R2D C P<1> 
qe TBT_B_R2D_P<1> —IBI_B_R2D_¢_N<1> 






























































\ 














2 
NO_XNET_CONNECTION=TRUE No_XNET_CONNECTION=TRUE, 





















































1423 (I> _DP_TBTPB MLC p<3> I 5 Ta 74 DP_TBTPB_ML_P<3> 
423 CIN>_DP_TBTPB ML _C_N<3> ’ 4 DP_TBTPB_ML_N<3> 





























TBT: LSX_R2P/P2R (P/N) 




















OCOOO00000000 





























C3373 
0.22UF 

















oa ace TBT B_R2D_N<1> 








D2R1_AUXDDC_P 514-0876 
D2R1_AUXDDC_N 





GND_VOID=TRUE 


*R3372 
470K 








Ye 
TBT_B_HPD Moe 
9 202 








TBT_B_CONFIG1_RC 





DP Source must pull 
A F oe 
down HPD input with 








TBT_B_CONFIG2_RC 








greater than or equal 470k R’s for ESD protection 
to 100K (DPv1l.1a). on AC-coupled signals. 














Sink HPD range: 
High: 2.0 — 5.0V 
Low: 0 — 0.8V 
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§*_PP3V3_S0 





DDC Crossbar 


Only necessary on dual-port hosts. 


NEVER SEND AUXCH THROUGH CROSSBAR! 








1 C3480 





U3400 
TS3DS10224 
OFN 


CRITICAL 
OUTA1+ 





OUTA1— 





OUTAO+ 


On single-port hosts alias TBTPA_DDC to TBTSNKO_DDC. 


2 


1/20W 
ME 
201 





DDC Pull-Ups 


2.2k pull-ups are required by PCH 
to indicate active display interface. 


DP++ spec violation, should remove! 


NOTE: Only DDC_DATA is sensed, so DDC_CLK 
pull-ups are unstuffed. 


DP_TBTSNK1_DDC_CLK 





OUTAO-— 





DP_TBTSNK1_DDC_DATA 





SAO 











OUTB1+ 





OUTB1-— 





Q3485 
DMN5L06VK-7 


SOT-563 


TBT DDC XBAR_ EN 


OUTBO+ 





DP_TBTSNKO_DDC_CLK 





OUTBO-— 





DP_TBTSNKO_DDC_DATA 








SBO| 

















TBT DDC XBAR_ EN L 














SAI/SBI 
SAI/SBI 

















Second FET needed for 
dual-port designs. 
CONNECTS TO TBTBTS_PWREN_L ON PAGE 30. 


TBTBST PWREN L {UD = 


Q3485 
DMN5L06VK-7 


SOT-563 

















2 


27 23 CD TBT B HV EN 
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PCIe Wake Muxing 


SEL | OUTPUT 


L PCIE_WAKE_L (BO) 
H AP_SOIX_WAKE_L (B1) 








5 








vec 
CRITICAL 
U3560 s|6 AP SOTX WAKE SEL 


NC7SB3157P6XG 
70 
VERS po|3_ PCIE WAKE L 


AP PCIE WAKE L 1 AP SOTX WAKE L 





























NOSTUFF 
R3560 BLUETOOTH 


PP3V3_S4 


68 65 64 63 60 42 38 37 24 18 











“ * C3510 SMC_PME $4 WAKE L 








VDD : 
NO_XNET_CONNECTION=TRUE 


U3510 ERM. 
USB3740 = Q3510 Di 
DMN32D2LFB4 | 





DEN 
eee = DEN1006H4-3 
CRITICAL SYM_VER_2 











1 
SYNC_DATE=08/12/201 





SYNC_MASTER=J44 
AG 


USB_BT_CONN_N 9 al 2 
WIRELESS SUPPORT 


BT_WAKE 





USB_BT_CONN_P 

















Bravine NOMenn = 


C3 Apple Inc. se Bu D 
: <E4LABEL> 


SEL | OUTPUT a 
| p NOTICE OF PROPRIETARY PROPERTY: BRAN 
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PROPRIETARY PROPERTY OF APPLE INC. 
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PM_SLP_S4_L CIN] 22 18 36 

















SIGNAL_MODEL=BT_MUX 
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OOB Isolation 
65 41 30 _PP3V3_SOSW_SSD 


BYPASS=U3710:5 mm 
61 50 PP3V3_SO 
ii 8 


32 37 


PLACE_NEAR=J3700.1:3mm 


65 41 30 _PP3V3_SOSW_SSD 


CRITICAL 


L3700 
FERR-26-—OHM-6A 


PP3V3_SOSW_SSD_FLT 








CRITICAL 


74LVC1G08 


SOT891 





nf con 





SMC_OOB1_R2D_L 








o Ke 


51480449 
CRITICAL 
J3700 


SSD-GS3 
F-RT-SM 











= 


PLACE_NEAR=L3700.1:1mm PLACE_NEAR=L3700.1:1mm 








#'_PP3V3_S0 
ba 


IGND_voID GND_VvoID 





ea BYPASS=U3711:5 





ks OOB1_R2D_CONN_L 
OOB1_D2R_CONN_L 








900 











PCIE SELL 
DEVSLP 


CRITICAL 





74LVC1G08 
SOT891 

















30 28 24 1g t7 $3 $3 $2 71 3°__PP3V3_S0 

47 46 44 43 42 41 40 39 
SSD_RESET CONN L 
NC SSD MFG RSVD 


PWRFAIL WARN _L 2 
PWR_EN 4 


SMC_OOB1_D2R_L 








90000 














SSD_R2D Gnp_vorp. 


Tev 








R2D_N<3> 





GND _voTD=TRUE 1 R2D_P<3> 
X5R-CERM 





SSD _R2D 








SSD_R2D 2 vorp=TRUE 106 R2D_N<2> 
ye ee R2D_P<2> 


SMC_PWRFAIL_WARN_L: 
There is 10k pullup on the SSD, its OPEN drain on SMC. 








SSD_R2D GND_VOTD=TRUE 


16v_XS5R-CERM 








COOO000D0000000000 


90900000 








SSD_R2D GNp_vorp. 


10s = 16V 








R2D_N<1> 


SSD_R2D 2 Gnp_vorp. cE 10 R2D_P<1> 
10% = 16v 











GND_vorD. 1 R2D_N<0> 
10s = «16V 
R2D_P<0> 


SSD_R2D 








SSD_R2D GND_vorp. 


10% = 16V 





990900000 














SSD_CLKREQ_ CONN _L 








CLK100M 
CLK100M 





Per Intel PDG, use PCIe style decoupling, when muxing PCIe 











COO0O000000000 


90000 














Supervisor & CLKREQ# Isolation 








Delay = 55ms 








O0000 
90000 








PP3V42_G3H 1 33 34 36 37 38 39 45 51 52 
PP3V3_SOSW_SSD él @3 2a 3839 45 51 


—<$<$<$_—__ 














1-4 


CRITICAL 








VDD = 


U3740 
SLG4AP016V 


TDFN 


Gumstick3 Connector 


@—23V3SSD VMON SENSE 
0.7V 



































AQRESET* 
SSD_RESET_L 











SSD_PWR_EN 
SSD_CLKREQ_L 
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IMIP I_AGND 


|PCIE_GND 


|PMU_AVSS 








SR_PVSSC 





a1 





SR_PVSSD 

















IXTAL_AVSS 











U3900 
BCM15700 


FBGA 


SYM 3 OF 3 
CRITICAL 


OMIT_TABLE 


15 32 


a PP1V35 CAM 


L3902 
1.0UH-1. 6A-55MOHM 
if(YYY \2_P1v35 CAM SRVLXD PHASE ., 


BYPASS=U3900.K13:2.54MM 





MIN_LINE_WIDTH=0. 6MM 
MIN NECK WIDTH=0 . 2MM 
VOLTAGE=TL. 35V 


PP1V35_ DDR_ CLK 





1C3924 


ME3II12 | C3913 











4.7UF 4.7UF 








MIN_LINE_WIDTH=0. 6MM 
MIN_NECK_WIDTH=0 | 2MM 
VOLTAGE=T. 35V 





PPOV675_ CAM VREF, 32.75 





DDR_VDDIO 








DDR_VDDIO_CK 








DDR_VREF_O 


MIN_LINE_WIDTH=0.6MM 
:2MM 
3927 


MIN_NECK WIDTH=0 
VOLTAGE=0 .675V 

~1U 
23V 
1 


0% 
3 
ERM-X5R 
20 











PCIE_VDD1P2 


PCIE_PVDD1P2 


DDR_AVDD1P8 


MIPI_AVDD1P8 


PLL_VDD1P8 


OTP_VDD3P3 


SR_VDD_3P3C 


SR_VDD_3P3D 


SR_VLXC_O| 





SR_VLXD_O 


VDD_1P35A\ 


VDD_3P 3A] 


VDD1P2_0} 


VDD1P8_0| 


VDDO18 





L3901:1 vsENSE_c 
L3902:1 vsENSE_D 


XTAL_AVDD1P2 


PP1V2_ CAM PCIE VDD FLT 

















a. GND CAM PVSSD 














L3903 
220-OHM-1.4A 


PP1V2_ CAM XTALPCIEVDD ,, 




















MIN_LINE_WIDTH=0.6MM 
MIN_NECK_WIDTH=0.2MM 
VOLTAGE=1 . 2V 


PP1V2_ CAM PCIE PVDD FLT 


Q 








OK aN 





Q 
fo) 
aq 
Hy 








OXON 
NG 9, 
OMe" 
Bees 

1 

an 








MIN_LINE_WIDTH=0. 


6MM 
MIN_NECK_WIDTH=0 . 2MM 
VOLTAGE=1 . 2V 


PP1V8 CAM 


1008 


PLACE_NEAR=U3900.K13:4MM 


32 31 


PP1V8 CAM 





*R3 920 
100K 

27 20w 

ME 
3201 


*R3 921 

3 100K 
720w 
MP 


2201 





I2C CAM SMBDBG 
I2C CAM SMBDBG 














*R3 931 


eg 


7 
1 MF 
0 2201 





*R3933 
330K 
29 20w 


*R3 935 
1/20W 


ME 
2201 





L3901 








1.O0UH-1.6A-55MOHM 


Versa’ 


Piv2_ CAM SRVLXC_PHASE ., 





» PP1V2, CAM 


Q 


Q 


























N 
ORR 








N 
ORR 




















(=PP3V3_S3RS0O_CAMERA) 


MIN_LINE WIDTH 
MIN_ NECK WIDTH 
VOLTAGE=1 . 8V 











GND_ CAM PVSSC 


BYPASS=U3900.D7:2.54MM 


HES 9109 
0.1UF 


HES ILO 

















Q..1UF 
10% 














io 
6. 
2 CERM-X5R 
02 























BYPASS=U3900.31:2.54MM BYPASS=U3900.L7: 
BYPASS=U3900.31:2.54MM BYPASS= 
BYPASS=U3900.L7:2.54MM 


XW3900 
1 owe 2 





MIN_LINE_WIDTH=0. 6MM 
MIN_NECK_WIDTH=0.175MM 
VOLTAGE=0V 


(=PP3V3_S3RSO_CAMERA) 





PiV2_ CAM SRVLXC_PHASE., 








MIN_LINE_WIDTH=0. 6MM 
MIN_NECK_WIDTH=0.2MM 
DIDT=TRUE 


P1V35 CAM SRVLXD_PHASE ., 











MIN_LINE_WIDTH=0.6MM 
MIN_NECK_WIDTH=0.2MM 
DIDT=TRUE 








xW3901 
GND_CAM PVSSD_1 2 





PP1V35_ CAM 3; 32 75 








MIN_LINE_WIDTH=0.6MM 
MIN_NECK_WIDTH=0.175MM 
VOLTAGE=0V 





24 3: 





PP3V3_S3RS0 








PP1V2_ CAM XTALPCIEVDD 





PP1V8 CAM 





402 
PP1V2_ CAM 





MIN_LINE WIDTH= 
MIN_-NECK WIDTH= 
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CPU PROCHOT L CH] «27 52 0 
SMC_VCCIO CPU _DIV2 ; : SMC_EXTAL 612 losco 
SMC_S5 PWRGD VIN ; SMC_XTAL 613 loser VREFA+ PP3V3_S5 AVREF So i 
SPI DESCRIPTOR OVERRIDE ‘ TRERAS 

CPU _CATERR L xW5000 


CPU_THRMTRIP_3V3 Pe 4-GND_SMC_AVSS + 2 50 1 











SMC_FAN O CTL 
SMC_FAN 0 TACH 
NC_SMC_ FAN 1 CTL 
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PLACE_NEAR=USO00.A1:4MM 


SMC_PM G2 EN 
PM DSW PWRGD 
SMC_ DELAYED PWRGD 
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SMC_PCH_SUSACK_L 
































SMC _ DEBUGPRT RX _L 

SMC _ DEBUGPRT TX L 

NC_ SMC SYS_ LED 
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SPI_SMC_ MOST 
SPI SMC CLK 
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NC _ SMC BIL BUTTON L 
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SMC _S4 WAKESRC EN 
SMC_ SENSOR _ ALERT L 
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SMC_ LID 





















































SMC _ DEBUGPRT EN L 
NC_SMC_ GFX OVERTEMP 








Q 
Q 

= 
Q 
Q 





























° 
aq 























SMC_PCH_SUSWARN_L 
SMS INT L 

SMC_BC_ ACOK 

PM _SLP_ SO 
PM_SLP_S3 

PM _SLP_S4 

PM _SLP_S5 

SMC _ONOFF 


< 


ALL SYS _ PWRGD 
SMC_THRMTRIP 
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SMC Reset "Button", Supervisor & AVREF Supply 
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SMC12 PECI Support 
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SILK_PART=SMC_RST 
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PLACE_SIDE=BOTTOM 7GND SMC _AVSS _ 3637 38 40 41 42 
=0.4 mm 
MIN_NECK WIDTH=0-1 mm 27 36 OT} CPU_THRMTRIP_3V3 
MR1* and MR2* must both be low to cause manual reset. VOLTAGE=0V 


Used on mobiles to support SMC reset via keyboard. CRITICAL i 


NOTE: Internal pull-ups are to VIN, not V+. Q5158 43 
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: ae c 3 03° @uTy A/\I\r <ED §. 
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SMC 


SMC12 ADC Assignments 


CPU_ HI ISENSE SMC _CPU_ HI ISENSE 
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MAKE_BASE=TRUE 


PBUS VSENSE SMC _PBUS VSENSE 
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MAKE_BASE=TRUE 


BMON ISENSE SMC _ BMON ISENSE 
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MAKE_BASE=TRUE 
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DCIN VSENSE SMC _ DCIN VSENSE 
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— MAKE _BASE=TRUE 


CPU_ISENSE SMC _CPU_ISENSE 
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— MAKE_BASE=TRUE 
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MAKE_BASE=TRUE 
SMC_OTHER3V3_HI_ISENSE 
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— MAKE_BASE=TRUE 


DDR_ISENSE SMC _DDR_ISENSE 
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SMC_CPUHI COMP ALERT L 
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SM 
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OMIT_TABLE 
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MAKE_BASE=TRUE 

SMC _LCDBKLT ISENSE 
MAKE_BASE=TRUE 

SMC_ADC11_ PD 
MAKE_BASE=TRUE 

SMC_ADC12_PD 
MAKE_BASE=TRUE 

SMC _SSD_ISENSE 
MAKE_BASE=TRUE 

SMC _PP3V3S0O_ ISENSE 
MAKE_BASE=TRUE 

SMC _ CAMERA ISENSE 
MAKE_BASE=TRUE 

SMC_ADC16_PD 
MAKE_BASE=TRUE 

SMC _PP5VSO 
MAKE_BASE=TRUE 

SMC _CPUDDR 
MAKE_BASE=TRUE 

SMC _ PCH ISENSE 
MAKE_BASE=TRUE 

SMC _CPU_VSENSE 
MAKE_BASE=TRUE 

SMC _LCDPANEL ISENSE 
MAKE_BASE=TRUE 

SMC _CPU_IMON ISENSE 
MAKE_BASE=TRUE 


SMC _TBT ISENSE 
MAKE_BASE=TRUE 
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* CPUTHRM_THRM: SMC 677-0912 SUBASSY,PCBA HALL EFFECT, J44 J5250 CRITICAL 


SMC_ADC16_ PD 








639-4502 (J44 HALL EFFECT BOARD) REPORTS TO 677-0912 


SMC 


PP5VSO_ ISENSE ISENSE 





CPUTHMSNS @ CPUTHRM_ALRT:SMC 





SMC _CPUDDR_ISENSE ISENSE 





SMC_ PCH ISENSE 





SMC _ CPU _VSENSE TBTTHMSNS 








» TBTTHRM_THRM: SMC 


SMC _LCDPANEL ISENSE Specify one of these BOM GROUPs. 








SMC_ CPU _IMON ISENSE BOM GROUP BOM OPTIONS 





TBTTHMSNS » TBTTHRM_ALRT:SMC 








SMC_TBT ISENSE CPUTHRM: BOTH CPUTHRM_THRM: SMC, CPUTHRM_ALRT: SMC 








CPUTHRM: THRM CPUTHRM_THRM: SMC, CPUTHRM_ALRT:PU 





SMC12 Pin Assignments 


NC SMBUS SMC 4 ASF SCL NC SMBUS SMC 4 ASF SCL 
— MAKE_BASE=TRUE NO_TEST=TRUE 

NC NC_SMBUS SMC _4 ASF SDA 

MAKE_BASE=TRUE NO_TEST=TRUE 

NC_BDV_BKL PWM 

MAKE _BASE=TRUE NO_TEST=TRUE 

NC_SMC SYS LED 

MAKE_BASE=TRUE NO_TEST=TRUE 

NC_SMC_GFX_ THROTTLE L 

MAKE _BASE=TRUE NO_TEST=TRUE a 

NC_SMC_GFX_OVERTEMP R5232 

MAKE _BASE=TRUE NO_TEST=TRUE 10K 

— NC _SMC FAN 1 CTL I 20m 

— MAKE_BASE=TRUE NO_TEST=TRUE ue 
NC_SMC_FAN 1 TACH 270) 

= WARE-BASESTRUE —NO-TEST=TRUE SMCBOARDID:16 
NC_SMC_5VSW PWR EN 

— MAKE_BASE=TRUE NO_TEST=TRUE 
NC_SMC FAN 5 CTL 

— MAKE_BASE=TRUE NO_TEST=TRUE 


CPUTHRM:ALRT CPUTHRM_THRM:PU, CPUTHRM_ALRT : SMC 





CPUTHRM: NONE CPUTHRM_THRM:PU, CPUTHRM_ALRT:PU 











SMBUS _SMC_ 4 ASF SBA 
— SMC_ SENSOR _ ALERT L 








NC _BDV_ BKL PWM {OUT 2° 37 





Specify one of these BOM GROUPs. 


NC_ SMC SYS_ LED 





PP3V42_ G3H 


51 45 39 38 37 36 34 33 30 17 
2 65 61 52 








BOM GROUP BOM OPTIONS 





NC_SMC_ GFX THROTTLE 





TBITHRM: BOTH TBTITHRM_THRM: SMC, TBTTHRM_ALRT : SMC 








NC_SMC_ GFX OVERTEMP 





TBITHRM: THRM TBTTHRM_THRM: SMC, TBTTHRM_ALRT:PU 


NC_SMC_ FAN 





1_ CTL 





TBITHRM:ALRT TBTTHRM_THRM: PU, TBTTHRM_ALRT : SMC 


NC_SMC_ FAN 





1_TACH 





SMC_BOARDID SMC_BOARDID TBTITHRM: NONE TBTTHRM_THRM:PU, TBTTHRM_ALRT:PU 


MAKE_BASE=TRUE 


3a 36 








NC_SMC_ 5VSW_ PWR_EN 





TBTITHRM: GONE 











NC_ SMC 





FAN 5 CTL 








Requires EMC1412-1 or EMC1412-2 instead of EMC1412-A, new APN needs to be created. 
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NC _ SMC BIL BUTTON L NC SMC BIL BUTTON L Bi 
MAKE_BASE=TRUE NO_TEST=TRUE 4 

NC MEM EVENT L SMCBOARDID:8 








NC_ MEM 





MAKE_BASE=TRUE NO_TEST=TRUE = 


EVENT _L 
NC_SMC_T101 COM 1 NC_SMC_T101 COM 1 
MAKE_BASE=TRUE NO_TEST=TRUE 


NC_SMC_ACTUATOR_DISABLE_LNC_SMC_ACTUATOR_DISABLE_L 
MAKE_BASE=TRUE NO_TEST=TRUE 
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SMC _ PCH SUSWARN_ L 
MAKE_BASE=TRUE 
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SMC_PME _ S4 WAKE L SMC_PME _S4 WAKE L 


MAKE_BASE=TRUE 
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38 36 24 29 ETS {OUT 29 24 36 38 


SMC _ PCH SUSACK L 
MAKE_BASE=TRUE 


PCH SUSACK L SMC _ PME S4 WAKE L 
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SMC WIFI PWR EN 


63 38 36 


10K 1 2 
WV se 
NOSTUFF 


10K 1 2 
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SMC_ SENSOR _ PWR_EN 
SMC_ SENSOR _ PWR_EN 








SMC_ SENSOR _ PWR_EN 


60 40 38 36 





SMC_ SENSOR _PWR_EN { 
MAKE_BASE=TRUE 





SMC _ WIFI PWR_EN 
MAKE_BASE=TRUE 


SMC WIFI PWR _EN 





SMC_ADC16_ PD 
SMC _ ADC12_ PD 
SMC_ADC11_ PD 
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100K 
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* NOSTUFF 
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1/20W 
MF 
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NOSTUFF 
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LYNX POINT LP SO "SMBus O" Connections SMC SMBus "O" SO Connections SMC SMBus "5" G3H Connections 


PP3V42_G3H 





ao 2 21 $8 £9 £8 $3 £2 22g PP3V3_ SO ao 20 24 $8 £9 $3 $3 £2 22. PP3V3_ SO 52 51 45 38 37 36 34 33 301 
47 46 44 43 42 41 40 39 38 3 6 44 43 42 41 40 39 38 37 62 65 61 




















Battery Charger 











"RS301 HDMI Redriver (on RIO) SMC Internal DP aoe 
yee BED oeeo U5000 = ISL6259 — U7100 


U0500 Ow 29 20w U5000 
(MASTER) tol 9361 (NRETE SS ORCC VRBAD? /0xCD) (MASTER) 35 (See Table) (MASTER) Bi 35 (Write: 0x12 Read: 0x13) 
sas e:1 SMBUS PCH CLK - SMBUS PCH CLK ss « SMBUS SMC_0 SO SCL SMBUS SMC _0 SO SCL ., =. sss: a2 ae SMBUS _SMC_5 G3 SCL SMBUS _SMC_5 G3 SCL x x 5 
72 68 63 MAKE BASE=TRUE 2 6 MAKE _BASE=TRUE $8 76 6 68 MAKE BASE=TRUE 52 68 76 
ws ie ss SMBUS PCH DATA SMBUS PCH DATA . as »¢ SMBUS_SMC_0 SO SDA SMBUS SMC_0 SO SDA ., ss 1 a «¢ SMBUS _SMC_5 G3 SDA SMBUS SMC_5 G3 SDA 
72 68 63 MAKE BASE=TRUE 6 MAKE BASE=TRUE 6 6 68 MAKE BASE=TRUE 52 





LYNX POINT LP 



















































































VRef DACs oaeG 
U2200 Battery J7050 
: Retirees (See Table) 
(Write: 0x98 Read: 0x99) ; 
Battery Manager — (Write: 0x16 Read: SMBUS SMC _5 G3 SCL 
1916 14 SMBUS PCH CLK 
SMBUS _SMC_5_G3_ SDA 


68 63 


19 16 iG SMBUS _ PCH DATA 


68 63 3! 









































SMC SMBus "3" 


Margin Control 


U2201 


(Write: 0x30 Read: 0x31) 








19 16 14 SMBUS PCH CLK 
68 63 39 








es SMBUS PCH DATA Internal DP 











Parade T-con — (0x10-O0Ox2F or 0x30-0x4F) 
(MASTER) 


XDP Connectors 
62 a3 39 365 SMBUS _SMC_3 SCL 
© MAKE _BASE=TRUE 


SMBUS _SMC_3_ SDA 


J1800 
(MASTER) SMC SMBus "2" §3 Connections PARE EASE STROH 


is SMBUS PCH CLK 
63 


8 6: 















































ss 14 SMBUS PCH DATA = oe 65 60 a2 19 1815 PP3V3_S3 X29 Temp (on RIO) 
J TMP105: J9510 











sMc R5370'| [R5371 Trackpad (Write: 0x92 Read: 0x93) 

5000 a aK J4800 SMBUS _SMC_3_ SCL 3g 3943 
(MASTER) MF MF (Write: 0x90 Read: 0x91) SMBUS SMC 3 SDA wea 

3, SMBUS _SMC_2_S3_ SCL | 


~ MAKE_BASE=TRUE 
2s aa SMBUS SMC _ 2 S3 SDA SMBUS SMC 2 S3 SDA 
3 
TBT & MLB Prox 


© MAKE_BASE=TRUE — 
EMC1412: U5850 
(Write: OxD8 Read: OxD9) 


SMBUS _SMC_3_ SCL a6 39|43 


a3 76 
































SMBUS SMC _2_S3 SCL 
ee 76 












































SMBUS _SMC_3 SDA 35 39 


a3 76 


























LYNX POINT LP SO "SMLink O" Connections 








SMC SMBus "1" SO Connections 














LYNX POINT LP *R5311 ;, PP3V3_S0 
8.2K 
CPU, Mem, Airflow, 


U0500 N aZ2ow 
(MASTER) 220% Fixstack Prox 
1214 SML_ PCH O CLK . 
“ ” MAKE_BASE=TRUE i EMC1704-02: U5870 
214 SML_ PCH O DATA (MASTER) (Write: 0x98 Read: 0x99) 
MAKE_BASE=TRUE 
» 14 SMBUS _SMC_1_ SO _ SCL SMBUS _SMC_1_SO_ SCL 
*6 43 MAKE_BASE=TRUE 
» 1, SMBUS _SMC_1 SO SDA 
43 MAKE_BASE=TRUE 















































— SMBUS SMC _1 SO SDA 
l 





























LYNX POINT LP SO "SMLink 1" Connections ALS 
J4002 


(Write: Ox72 Read 0x73) 





SMBUS _ SMC_1 SO SCL 











SMBUS _SMC_1 SO SDA 





LYNX POINT LP 
U0500 


(Write: Ox88 Read: 0x89) 





SYNC_MASTER=J44 SYNC_DATE=08/12/201 











Bravine NOMern 


., SMBUS _SMC_1 SO SCL — 
1 SMBUS _SMC_1 SO SDA — 
C3 ete aes <SCH_NuM>|D | 
©) 








UTeToN 


E4LABEL> 
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(ICOC) 


0.000375 


CPU Fixed Current Sense 
219.33x, EDP: 40 A 

2x of 0.00075 (R7310, 
Vsense: 15 mV, Range: 40.12 A 
SMC ADC: 06 


PCH 1.05V Current Sense (ICI1C) 


500x, EDP: 5A 
0.001 (R7640) 
Vsense: 5 mV, Range: 
SMC ADC: 19 


Gain: 


Gain: 
LOADISNS Rsense: R7320), Rsum: 


BYPASS=U5560.3:5MM 


1C5560 


or Rsense SHORT 


Rsense: 
6.6 Aces 60 42 41 42 PP3V3_ S4SW_ SNS 





LOADISNS 
BYPASS=U5540.5:3MM 





LOADRC: YES 2°_PP3V3_ SO 
37 


PLACE_NEAR=U5000.H2:5MM 








77 58 CIN CPUVR_ISNS1_P 


PLACE_NEAR=R7310.4:5MM 
NO_XNET_CONNECTION=TRUE 


LOADISNS 


LOADISNS 
CRITICAL 


U5540 LOADRC: YES 


ISL28133 PLACE_NEAR=U5000.B4:5MM 


SC70-5 = R5549 
4 R_ISUM IOUT 4 % P2k, @ SMC CPU_ISENSE 


ISNS_1V05_ SO N 5 {OUD * 


PLACE _NEAR=R7640.3:5MM 


ISNS_1V05_ SO P 4 
PLACE_NEAR=R7640.4:5MM 


OUT 











@CPUVR ISNS R_P 





“» [iD CPUVR_ISNS2_P 


PLACE_NEAR=R7320.3:5MM 
NO_XNET_CONNECTION=TRUE 


LOADISNS 


{OUD *° 




















1C5549 





CRITICAL 


LOADISNS PLACE_NEAR=U5000.H2:5MM 


LOADRC: YES 
GND _ SMC AVSS 


(IMOC) 


CPUVR_ISNS R_N 


*R5544 
715K 


LOADISNS jie AMA 1 





+ CD CPUVR_ISNS1_ N CPUVR_ ISNS_ N 


PLACE_NEAR=R7310.3:5MM 
NO_XNET_CONNECTION=TRUE 


LOADISNS 





NOSTUFF 
PLACE_NEAR=U5560.6:5MM 





LOADRC: YES 
PLACE_NEAR=U5000.B4:5MM 








NOSTUFF 
PLACE_NEAR=U5540.4:5MM 

















GND_SMC_AVSS 


36 37 38 40 41 42 





Current Sense 


DDRISNS 
BYPASS=U5570.3:5MM 


Memory) » [iD —CPUVR ISNS2 N 


PLACE_NEAR=R7320.4:5MM lk MF 
NO_XNET_CONNECTION=TRUE XNET_CONNECTION=TRUE 402 
NO_XNET_CONNECTION=TRUE 


LOADISNS 


DDR 1.35V S3 
100x, EDP: 9A 
0.002 (R7450) 
Vsense: 21 mV, Range: 
SMC ADC: 09 


(CPU & 


or XW7450 
16.5 A 424 


1 40 
65 60 





LOADISNS 
NO_XNET_CONNECTION=TRUE 





Gain: 


Rsense: 
PP3V3_S4SW_ SNS 





(ISDC) 


PP3V3_ S4SW_ SNS 


SSD Current Sense 
100x, EDP: 5 A (16.5 W) 
0.005 (R5580) 

Vsense: 25 mV, Range: 6.6 A 

SMC ADC: 13 


DDRRC: YES 
PLACE_NEAR=U5000.A5:5MM 


R5579 
UKRA® 9 SMC_DDR_ISENSE 





Gain: BYPASS=U5580.3:5MM 


65 60 42 41 40 





PLACE_NEAR=XW7450.2:10MM Rsense: 
7 55 (I> NC_ISNS DDR_S3N 


a) 


{OUD * 











V+ PLACE_NEAR=U5000.C2:5MM 


U5580 


INA214 
Sc70 


100x 
, ISNS_SSD _P [a_} 


1% 
1/20W 
MF 
201 


uC5579 


PLACE_NEAR=U5580.5:10MM 


3, ISNS SSD _N 


NC_ISNS DDR_S3P 
qu FP P3V3 SOSW_SSD 


65 30 








ns CD 


PLACE_NEAR=XW7450.1:10MM 
NS SO SSD IOUT eSMC_SSD_ ISENSE 


1C5589 





{OUD 2° 











R558 
0 


.0 OUT 





CRITICAL 
DDRISNS 





107S0241 962% 
CRITICAL 


ap PP 3V3 SOSW_SSD_ FET 





PLACE_NEAR=U5000.A5:5MM 
NOSTUFF 


DDRRC: YES 
+ PLACE_NEAR=U5570.6:5MM 
= GND_SMC_AVSS 


*R5585 
20K 


5% 
1/20w 
ME 
2201 


4 
PLACE_NEAR=U5580.4:10MM 























65 60 





CRITICAL 
PLACE_NEAR=U5000.C2:5MM 





NOSTUFF 
PLACE_NEAR=U5580.6:5MM 


a GND_SMC_AVSS 





(CPU Only) Current Sense (IMI1C) 


or Rsense SHORT 
6.6 A a4 PP3V3_S4SW_ SNS 
60 42 


CPU DDR 1.35V S3 
200x, EDP: 2.5 A 
0.005 (R5510) 
Vsense: 12.5 mV, Range: 
SMC ADC: 18 





36 37 38 40 41 42 





Gain: 


LOADISNS 
BYPASS=U5510.3:5MM 


1C€5510 
0.1UF 


ee 
2¢ 
a 


Rsense: 





oy 


LOADRC: YES 
PLACE_NEAR=U5000.H1:5MM 





(ICOR) Threshold Alert 


V+ 


U5510 


INA210 
SCc70 


200x 


CPU High Side Current 


100x 
0.003 


PLACE_NEAR=U5510.5:10MM 


3s, ISNS CPUDDR N 


os 30 §, qePP1V35_S3 CPUDDR 
R5519°% 


0 
1W 


NOSTUFF 





Gain: 


@SMC_CPUDDR_ISENSE {OUD * Rsense: (R5400) 





OUT 





OMIT 


Short Rsense $5 168 64 62. Gt 20 PPSVs_SO 


241 40 39 38 37 





1, ISNS_CPUDDR_P REF 1¢€5519 
CPUHYS 





ME 
0612-SHORT 5) q 
PLACE_NEAR=U5510.4:10MM 

















wpPP1V35 $3 
PLACE_NEAR=U5000.H1:5MM 
NOSTUFF LOADRC: YES 
PLACE _NEAR=U5510.6:5MM 
GND SMC _AVSS CPUHYS = BYPASS=U5551:3MM 
7 CPUHYS 
R5554 


294K 
17 20w 5 MCP6541T 
obs J SC70=5 





LOADISNS 
CRITICAL 





CPUHI_ COMP FB 
CPUHYS 
U5551 














Trip Target on CPU High current: 2.5 A 
Hysteresis Circuit: 
Vref = 0.737 V 
Vth 0.616 V —> 2.054 A on CPU High current 
vtl 0.771 V -> 2.571 A on CPU High current 
Hysteresis Margin = 0.518 A 4 CPUHT COMP. 
CPUHYS 
*R5555 
84.5K 

1% 

1/20W 

MF 
2201 





3.3V SO Rail Current Sense (IR3C) 


500x, EDP: 1.0 A 
0.005 (R5520) 
Vsense: 21.5 mV, Range: 
SMC ADC: 14 


CPUHI COMP OUT) 





Gain: 
LOADISNS 


a ecmc iam eeare BYPASS=U5520.3:5MM 


1.32 A 


Rsense: 





PP3V3 S4SW_ SNS 





42 41 40 
65 60 














LOADRC: YES 
PLACE_NEAR=U5000.B1:5MM 
R5929 
RS 
NIV 








CPUHI_ IOUT R SMC_CPUHI_COMP_ ALERT _L {CUD = 


° CPUHYS 


U5S552 , 9 
DMN32D2LFB4 e: 


DFN1006H4-3 
SYM_VER_2 


PP3V3_ SO PLACE_NEAR=U5520.5:10MM 


3 ISNS PP3V3S0 _ N 


NOSTUFF 








9 SMC_PP3V3S0_ ISENSE 36 38 





OUT 











CPUHYS 
*R5552 


0) 

5% 

1/20W 
iF 


NOSTUFF 
"RS557 








Shoup ‘Rsense » ISNS PP3V3S0 P 











ME 
0612-SHORT 5) 
PLACE_NEAR=U5520.4:10MM 

















5% 
1/20W 
iF 


ap PP 3V3 SQ FET 


65 60 





CRITICAL 
LOADISNS 


5V SO Rail Current Sense 


500x, 
0.005 


Gain: 
Rsense: 
Vsense: 
SMC ADC: 17 


qe 2 PSV SO 


EDP: 


1.0 A 
(R5530) 


23.5 mV, Range: 





Short Rsense 


ap PP SV SO FET 


or Rsense SHORT 





(IR5C) 


PP3V3_ S4SW_ SNS 





PLACE_NEAR=U5000.B1:5MM 


NOSTUFF OMIT 
PLACE_NEAR=U5520.6:5MM 
GND_SMC_AVSS 








LOADISNS 
BYPASS=U5530.3:5MM 





1.32 A co 4241 49 


PLACE_NEAR=U5530.5:10MM 


34, ISNS PP5VSO_N 








+ ISNS PP5VSO_ P 


LS 





ME 
0612-SHORT > 


4 
PLACE_NEAR=U5530.4:10MM 











LOADRC: YES 
PLACE_NEAR=U5000.G1:5MM 


R5539 











CRITICAL 
LOADISNS 


WWW. AlSaler.com 





4553) 
RRA @SMC_PP5VSO_ ISENSE {UD °° = 


H€5539 
—. 0.22UF 


3 
2 x5R 
0201 





PLACE_NEAR=U5000.G1:5MM 
LOADRC: YES 


GND_SMC_AVSS 


LOADISNS 
PLACE_NEAR=U5530.6:5MM 








M 
20201 
BMON_IOUT_D 


NOSTUFF 
D5557_ 


SM-201 
RB521ZS-304 
K 





CPUHI IOUT 


Mi 
20201 








“o> 





PART NUMBER 


DESCRIPTION 


REFERENCE DES CRITICAL 


BOM OPTION 





117S0008 


RES,MTL FLIM, 100K, 1/16W, 0201, SMD, LF 


c5569,C5519 


LOADRC : NO 





117S0008 


RES,MTL FLIM, 100K, 1/16W, 0201, SMD, LF 


©5529,C5539,C5549 


LOADRC : NO 








117S0008 


RES,MTL FLIM, 100K, 1/16W, 0201, SMD, LF 











CS579 











DDRRC:NO 

















SYNC_MASTER=J44 


Power Sensors: 


C3 Apple Inc. 
o) 


NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE INC 
THE POSESSOR AGREES TO THE FOLLOWING 


TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
NOT TO REPRODUCE OR COPY IT 

NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 


on 


< 


Wine NoMern 


SYNC_DATE=08/12/2013 


Load Side 


SCH_NUM> 





E4LAB 





EL> 











Thunderbolt TBT Current/Voltage 


200x. EDP: 2.8 A 
0.005 (R5640) 
14 mV, Range: 


eae XW5640 
or Rsense SHORT SM 
3.3 A 1§ 42 


Rsense: 
Vsense: 


Sense 


R5648 
ISNS TBT IvIn 1,/ 


(IHSC/VHSC) 


NOSTUFF 
PLACE_NEAR=XW5640.2:10MM 


2 ISNS TBT IVOUT 





SMC AD: 23 


65 60 42 41 40 


PLACE_NEAR=R5640.1:10 MM 


PP3V3_ S4SW_ SNS 








PP3V3_ S4 TBT 
all ? PLACE_NEAR=U5640.5:10MM 


3, ISNS TBT _N 


a) 








R5640' 
g 


lw 


OMIT 
Short Rsense 





77 ISNS_ TBT P 
a 


2) 4 
PLACE_NEAR=U5640.4:10MM 


ME 
0612-SHORT 





ap PP 3V3 S4 





TBTISNS 


LCD Panel Current Sense 
Gain: 500x. EDP: 1A 
RSENSE: 0.005 (R8320) 
Vsense: 5 mV, Range: 


or Rsense SHORT 


1.32 A PP3V3_ S4SW 


65 60 42 41 40 





V+ 


U5640 
INA210 


SC70 OUT 


PLACE_NEAR=XW5640.2: TBTRC: YES 


TBTISNS 


R5647 R5649 
0 4.5 


ISNS TBT IOUT 


PLACE_NEAR=U5000.A8:5MM 


CPU High Side 


30 28 24 18 


(ICOR) 


mo 


Peak Detection Support 


ISNS_CPUHIGAIN_R_P “a 0 2__ISNS_CPUHIGAI = 


oD 27 





47 46 44 43 42 41 40 


PLACE_NEAR=R5400:10MM 


1C5660 
— 0.1UF 
10% 

-3V 
CERM-X5R 
0201 

BYPASS=U5660.3:5MM e 


PLACE_NEAR=U5660.6:10MM NOSTUFF 


R5667 


0 
17 42 40 CIN> ISNS HS COMPUTING P1 2 
meee PLACE_NEAR=U5660.6:10MM 





Pk 
1/20W 
ME 
0201 
ISNS_CPUHIGAIN N 


R5668 


ISNS_CPUHIGAIN_R_N 1 = 


(UD 37 











CKPLUS_WAIVE=NdifPr_badTerm 


ISNS HS COMPUTING P TNH 


1742 





“o> 


ISNS HS COMPUTING N IN+ 





17 42 40 CIN> 





CKPLUS_WAIVE=NdifPr_badTerm 


V+ 


U5660 


INA210 
SC70 


CRITICAL 
200x 


R5665 


SNS_CPUHIGAIN OUT LAAA/2 TgNs CPUHIGAIN OUT _R 





OUT 





ps 
1/20W 
ME 
0201 





REF 














Battery 
Gain: 50x. 
0.005 
50 mV, 
os 


Rsense: 

Vsense: 

SMC AD: 
{OUD = = 





200x 

















SMC AD: 21 


ISNS LCDPANEL N 


a) 








ISNS LCDPANEL P 





LOADISNS 


Camera (S2 Controller) 
Gain: 500x. EDP: 0.82 A 

0.005 (R5610) or XW5610 

4.1 mV, Range: 1.32 A 

15 


Rsense: 
Vsense: 
SMC AD: 


PP3V3_S3RSO CAMERA 





60 42 41 40 





V+ 


U5620 
INA211 


sc70 OUT 


VN = 
Pks 

1/20W 
ME 

0201 


NOSTUFF 
PLACE_NEAR=U5640.6:5MM 





GND. 


3 
AAA SMC_TBT ISENSE 


SMC_AVSS 


Gu & § @ 8 & PP3V3_ sO 


20 28 241 


EDP: 
(R7150) 


NOSTUFF 
PLACE_NEAR=U5660.6:5MM 





BMON 
8A 


Range: 13.2 A 


SENSE+ pins of 
This deviation 
With 10uA sink: 
With 20uA sink: 


Discrete Current Sense 


PLACE_NEAR=U5660.6:10MM VY 


IR5661 1/20 
16K 


NOSTUFF 
R5669 


0 
2 
WV 


MF 
0201 
1) a2 49 EID ISNS_HS_COMPUTING NL 

PLACE_NEAR=U5660.6: 10MM 





1% 
1/20w 
MF 

2201 


In battery discharge scenario negative voltage will be 
present on IN+/- pins with INA output voltage decreasing 
from 3.3V with increasing discharge current. 


EMC1704 sink 10-20uA current. 

has been designed in our Peak Detection circuit. 
0.125A - 2.1A -> 13mV - 83 mv 

0.125A - 2.1A -> 23mV - 92 mv 


(IPOR) & Threshold Alert 


NOSTUFF 





47 46 44 43 42 41 40 39 38 37 


Ss 
PLACE_NEAR=U5000.A8:5MM 





LOADISNS 
BYPASS=U5620.3:5MM 


LOADRC: YES 
PLACE_NEAR=U5000.A7:5MM 


R5629 


NS _LCDPANEL rout 14 Pe% eoMc_LCDPANEL ISENSE 


{OUD * 





500x 











Current Sense 


PP3V3_ S4SW_ SNS 








PP3V3_S3RSO CAMERA 
MIN_LINE_WIDTH=0 . 5MM 
MIN_NECK WIDTH=0 . 175MM 
VOLTAGE=3 . 3V 

MAKE _BASE=TRUE 


PP3V3_S3RSO_ CAMERA 








1 7 


XW5610 © 


SM 
2 
PP3V3_S3RSO CAMERA _R 
MIN_LINE_WIDTH=0 . 5MM 
MIN_NECK_WIDTH=0 : 2MM 
R5611 


VOLTAGE=3 .3V 
1 2 
ap PP 3V3 So AA\y 





. 
LOADISNS 


@ CAMERA_3V3:SO0 








agp PP 3V3 $3 CAMERA_3V3:S3 








NC_ISNS_CAMERAN 5 


77 .NC_ISNS CAMERAP 4 





OUT 


1s 
[2 


1C5629 


LOADRC: YES 
PLACE_NEAR=U5000.A7:5MM 


GND_SMC_AVSS 


LOADISNS 
PLACE_NEAR=U5620.6:5MM 








(ICMC) 


LOADISNS 
BYPASS=U5630.3:5MM 


1C5610 


LOADRC: YES 
PLACE_NEAR=U5000.B2:5MM 


R5619 
NS_ CAMERA IOUT 


36 37 38 40 41 42 

















4.53 
RRR @SMC_CAMERA_ ISENSE 


NOSTUFF 
PLACE_NEAR=U5610.6:5MM 


LOADRC: YES 
PLACE_NEAR=U5000.B2:5MM 


GND_SMC_AVSS 











PART NUMBER DESCRIPTION 


REFERENCE DES 


CRITICAL BOM OPTION 





117S0008 


RES,MTL FILM, 100K, 1/16W, 0201, SMD, LF 


C5619,C5629,C5649 





117S0008 


RES,MTL FILM, 100K, 1/16W, 0201, SMD, LF 














C5679 
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36 37 38 40 41 42 


CHGR_CSO_R_P/N are swapped on purpose 
to measure Battery discharge power 
into system. 


Trip Target on Battery current: 3.5 A 
Hysteresis Circuit: 

Vref = 0.854 Vv 
Vth = 0.758 V 
vtl 0.887 V 
Hysteresis Margin = 


—> 
=> 
0.518 A 


BMONISNS 


BYPASS=U5670:3MM 


CKPLUS_WAIVE=NdifPr_badTerm 


2 [E> -CHGR CSO RP 5|in- 


175 CHGR_CSO_R_N 
CKPLUS_WAIVE=NdifPr_badTerm 


BMONISNS 


CPU Core Voltage Sense 


SMC ADC: 20 


XW5680 
PPVCC_SO CPU 


68 65 54 10 8 


3.031 A on Battery current 
3.549 A on Battery current 


1 $42 CPUVSENSE_ IN UKRAD @—_SMC_CPU_ VSENSE 


BMONHYS 





LL BYPASS=U5 


BMONHYS. =, 
BMONHYS. 


'*R5674 


3 7p 


i ate BMON_COMP FB 


BMONHYS. 


U5671 
MCP6541T 





BMONHYS. 





1% 
1/20W 
MF 

2201 


4BMON COMP VREF 


sc70-5 
i BMON_ COMP OUT 








BMONHYS 


*R5675 


ie 


1% 
1/20wW 
MF 

2201 








NOSTUFF 


'*R5677 
ty) 


BMONHYS 
*R5672 
ie) 
5% 
1/20W 
MF 
20201 


5% 
1/20W 
MF 
20201 
BMON_TIOUT_D 


NOSTUFF 


D5677_ 


SM-201 
RB521zZS-304 
K 














U5670 


INA213 
SC70 OUT 





BMON_ IOUT 


4BMON IOUT R 

















SMC_BMON_ COMP _ ALERT _L 
BMONHYS ID * 


U5672 
DMN32D2LFB4 


DFN1006H4-3 
SYM_VER_2 
































BMONRC: YES 


R5679 





CRITICAL 


4 \In+ 50x REF 





'*R5671 
15K 


5% 
1/20W 
MP 

2201 


NOSTUFF 
PLACE_NEAR=U5670.6:5MM 

















(VCOC) 


R5689 
[1D «= 





PLACE_NEAR=R7310.2:5 MM 1 


CPU Core IMON Current Sense 


Gain: 1 A / 28.273 mV, Range: 
SMC ADC: 22 
ss _CPUVR_IMON 


40 A. 


20W 


PLACE_NEAR=U5000.B7:5MM 
PLACE_NEAR=U5000.B7:5MM 


GND_SMC_AVSS 





36 37 38 40 41 42 





(IC2C) 
R5699 


In SMC _CPU_IMON TSENG Hp 36 38 





With R7210 (Ri) set to 316 Ohm, 
R7310 (Rsen) set to 0.75 mOhm, 

R7230 set to 95.3 kOhm, 

Num Phases (N) is 2, and Io (ICCmax) 
then 1A of Io gives 28.273mV at the Vimon. 


is 40A, 


5% 
1/20W 
EF 


0201 
PLACE_NEAR=U5000.B8:5MM 








PLACE_NEAR=U5000.A3:5MM 


4.53 
OKRA SMC_BMON_ DISCRETE ISENSE 
1% : 
a /ebw BMONRC: YES 
MF 
201 


PLACE_NEAR=U5000.A3:5MM 





GND_SMC_AVSS 
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Thermal Sensor A: 
Thunderbolt Die, 


I2C Write: OxD8, I2C Read: OxD9 


MLB Proximity 


PP3V3_SO TBTTHMSNS _R 





1 2 , PP3V3_SO 


TBTTHMSNS D1 _ P 


MIN_LINE_WIDTH=0.38 mm 


MIN_NECK WIDTH=0.2 
VOLTAGE=3. 3V 


—' 3; TBTTHMSNS Di _ P 





—~ MAKE_BASE=TRUE PLACE_NEAR=U5850.2:5MM 


mm 


*R5852 
100K 


d 


U5850 I2C Address: 
By setting R5851 to 15k, 
for U5850 is 0xD8/0xD9. 


I2C address 


NO_XNET_CONNECTION=TRUE 

Thermal Diode: TBT Die (THSP) 
"Placement Note: 

'The P leg connects to THERMDA pin of the TBT 








TBTTHRM_SNS 











'chip, the N leg connect to pin AA8. » TBTTHMSNS D1 _N PLACE_NEAR=U5850.3:5MM 4 





1 5d Z 


De S. d. SUS. au we: «SSS. Gs S Se ow SB SS es 8S 





‘VDD 


U5850 
EMC1412-A 
TOFN 


TBTTHRM_THRM:PU 


DE THERM*/ApDR|_ 4 TBTTHMSNS THM L 


DN 


SMDATA 


1% 
1/20w 
ME 

2201 


TBTTHRM_ALRT:PU 


[> » 





ALERT* © TBTTHMSNS_ ALERT L 





+D « 








XW5851 
SM 


6 63 39 26€BT> SMBUS SMC _ 3 SDA 


16 63 39 36 BT) SMBUS _SMC_3_ SCL 





PLACE_NEAR=U2800.AA8:2MM 
Note: Use GND pin AA8 on U2800 for N leg. 


TBTTHRM_SNS 


Thermal Sensor B & CPU High Peak Detection: 
CPU Proximity, Memory Proximity, Airflow, Fin Stack Proximity 


I2C Write: 0x98, I2C Read: 0x99 


R5870 
47 


7 £6 £3 $3 3 03 #2. PP3V3_ SO 


30 28 24 





SMCLK 


THRM 
GND _PAD 








PP3V3_SO CPUTHMSNS_ R 


iy a 





Thermal Diode: MLB Proximity (TMLB) 
' Placement Note: i 


' Place U5850 on the TOP side, on the left portjon 
'of the board, 1" to the right of USB connector. 





WAS ee ee ee ee ee ee Se ee ee 





a7 ae 44 43 42 41 40 39 38 37 
MIN_NECK WIDTH=0 .2 
VOLTAGE=3. 3V 


> CPUTHMSNS D1 P 





Thermal Diode: Airflow (TAOP) 


PLACE_NEAR=U5870.2:5MM 


t NO_XNET_CONNECTION=TRUE 
Placement Note: i 


'Place Q5871, Airflow thermal indicator, above 
'the SSD, on the BOTTOM side. 


Q5871 
BC846BLP 
DFN1006H4—3 





2 | CRITICAL 


MIN_LINE_WIDTH=0.25 mm 


mm 


a| CRITICAL 


*R5872 
100K 
19 20W 





U5870 





MF MF 
VDD 2201 


EMC1704-2 
QFN 
DP1 THE, 





a a 


CPUTHRM_THRM:PU 
RM* by? CPUTHMSNS_ THM L, 


CPUTHRM_ALRT:PU 


{> * 





CPUTHMSNS Di N 


PLACE_NEAR=U5870.3:5MM 


DN1 





1» CPUTHMSNS_D2_P 


DP2/DN3 





PLACE_NEAR=U5870.4:5MM 
NO_XNET_CONNECTION=TRUE 


DN2/DP3 





CRITICAL Q5873 


SENSE+ 





BC846BLP 


SENSE- 





10 


CPUTHMSNS 


ALERT _ L 








ALERT*1 


SMDATA| 


11 


SMBUS _ SMC 


1_so 


+> * 





SMCLK| 


12 


SMBUS _ SMC 


1_ so 


SDA ETD 14 22 36 39 68 72 76 


SCL ETD © 22 26 39 68 





ADDR_SEL| 


6 


CPUTHMSNS 


ADDR 


SEL 





7 


*R5875 


276 


DFN1006H4-3 
2 | CRITICAL 


DUR_SEL 














PLACE_NEAR=U5870.5:5MM 





1 CPUTHMSNS D2 _N + 


TH_SEL 





Thermal Diode: Memory Proximity (TMOP) Thermal Diode: CPU Proximity (TCOP) 
' Placement Note: ; 
'Place 95873 under the CPU, 


'on the BOTTOM side. 


' Placement Note: i 
'Place Q5872 between two rows of Memory devices, 
' between channel A and B, on the BOTTOM side. 


Ls, eke ee Se RP ep ee ome ae Ey Ge Me se SE nk ke ie 78, LS = 2° ef 2° 2:8 2 2°S°S Se sss ss Ss 2 Ss < 





ISNS CPUHIGAIN P 
ISNS CPUHIGAIN N 














CPUTHMSNS_ DUR_ SEL 
CPUTHMSNS_ TH SEL 











*R5874 
$ 198 
1/20W 
ME 


2201 





'*R5873 
$ 18 
1/20W 
ME 


2201 





NOSTUFF NOSTUFF 





GND 


GPIO}L—_ Nc Q, 
34200 
20201 








© 





(Th1H) 





Thermal Sensor: Fin Stack Proximity 





"Placement Note: : 
'Place U5870 at corner near Fan,' 
'on the TOP side. 
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FAN CONNECTOR 


FAN_O_TACH 


KEEP THE 3 PIN CONNECTOR FROM 


PP3V3_S0 





PP5V_S0O 


1s 17 32 41 45 5: 
65 68 





CRITICAL 


J6050 
FF14A-5C-R11DL-B-3H 
F-RT-SM 


NC 





5V DC 
FAN_RT_TACH MOTOR CONTROL 














GND 
TACH 











ne 














7 
NC 


518S0769 
Q6060 
DMN32D2LFB4 





DFN1006H4-3 
SYM_VER_3 











FAN_RT_PWM 

















se [IN SMC_FAN_o_ crn 





D1 


SYNC_MASTER=J44 
AG 


Fan 
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LPC+SPI Connector 
(Matt Card Connector) 


LPCPLUS 
CRITICAL 
supported. J6100 
20MHz for SMC. DF40C-—30DP-0.4V 
M-ST-SM 


PP3V42_G3H 31 
PP5V_SO 


SPI ROM 


Dual-IO Mode (Mode 0 & 3) 
SPI Frequency: 50MHz for CPU, 
uae PP3V3_SUS 


65 61 60 59 





32 


52 51 39 38 37 36 34 33 30 17 
8 65 61 
ad 


61 60 58 54 53 44 41 32 17 
6a 





a 
VY 











16 
SPI:DUAL_IO SPI ALT MISO 


LPC FRAME L 
SPTROM USE MLB 


BYPASS=U6100 : 3mm| 





45°72 


<n] ++ 36 
ED = * 





CRITICAL Lec 


LPC 


CLK24M_ LPCPLUS 
AD<0O> 

















LPC 
LPC 
LPC 


AD<2> 

AD<1> 

AD<3> 

SPT _ ALT MOST 
XDP_LPCPLUS GPIO 
LPCPLUS RESET L 
SMC_TDO 

VSS _THRM PAD NC _ SMC _ TRST L 

Sh ey NC_SMC_MD1 

SMC _ TX L 


PM CLKRUN_ L 
SPT ALT CLK 
SPT ALT CS L 
LPC SERIRO 
LPC PWRDWN_ L 
SMC_ TDI 
SMC_TCK 

SMC_ RESET L 
SMC _ROMBOOT 
SMC _RX_L 
SMC_TMS 








7245 SPI_MLB_ CLK sI/s1oo| 5 SPI MLB MOST ,. 


SST25VFO064C 
»as SPI_MLB CS L 1) cps OMIT_TABLE 
SPIROM WP L ad so/sor1|_2_SPI_ MLB MISO ,, 


wP* 
SPTROM HOLD L 7 QRST*/HOLD* 























a : 
SPI; DU, TO 
Rotd2 
62 45 15 EIR SPTROM USE MLBy LANNY? 



































eeeeetelty | ts 
CO0O0000000O00O000 
DODD DIDIDOVOVONDNONO000 





qe 








beesssetete [ts 





1/20 
MF 














0201 
PLACE_NEAR=U6100.7:12MM aL. 


NOTE: Not all ROM APNs currently used 
support Quad-IO. Also not compatible with 
Matt card ROM override. Quad-IO support 
is for experimentation only. 


NOTE: If HOLD* is asserted 
ROM will ignore SPI cycles 
in normal and Dual-IO modes. 











516S1039 


SPI Bus Series Termination 


SPT ALT 


PLACE_NEAR=J6100.2:5MM SPI ALT 
PLACE_NEAR=J6100.15:5MM SPI ALT 
PLACE_NEAR=J6100.12:5MM copy ayqT 
PLACE_NEAR=J6100.14:5MM 
LPCPLUS 


*R6125 
0 








Matt Card ROM Slave 








LPCPLUS 
‘*R6128 


0) 

5% 
1/20W 
MF 


20201 


LPCPLUS 
"R6127 


LPCPLUS 
"R6126 


0) 

5% 
1/20W 
MF 


20201 


5% 

1/20W 

MF 
20201 


5% 
1/20W 
ME 

20201 


R6120 
SPI CSO RL 





PLACE_NEAR=U0500.¥Y7: 50MM 


R6111 
SPI CLK R 1AKpr2 


1% PLACE _NEAR=U6100.1:12MM 
1/20w 
Mi 


1 
R 612 1 3h 





CSL pps 2 


CLK ppp «22 





PLACE_NEAR=U0500.AA3: 50MM v 
1/20W 
MF 
0201 

SPI _ MOST R 


1 2 
VV PLACE_NEAR=U6100.6: 12MM 


1/20w 
RO122 





SPI ROM Slave 
MOST CED = 





(SPI_I0<0>) PLACE_NEAR=U0500.AA2: 50MM 


SPI_ MISO 


F 
201 
ES 2 
VW PLACE_NEAR=U6100.5:12MM 
1/20W 


R 61 23 2h 








PLACE _NEAR=U0500.AA2: 50MM 


3 
1 2 
/\/\-—SrRCE_NEAR=U6100-2 12MM 


MISO CED * 


(SPI_IO<1>) 


ion PREDIC 


201 
SPI IO<2> 1 2 
\)\/\-“STACE_NERR=UGIO0- 3? 120 


SPTROM WP L_,; 





33 


SPI ITO<3> LAN\/2 
Ms PLACE _NEAR=U6100.7:12MM 


SPTROM HOLD JU .s 32 





R6114 
0 








1 2 
ANN PLACE_NEAR=U5000-.M9: 12MM 


1/20w 
R6T15 


MF 
0201 








1 2 
VV PLACE_NEAR=U5000.N9:12MM 
1/20W 
MF 
0201 


SMC12 Master 5 R6116 SYNC_MASTER=J44 


SYNC_DATE=08/12/2014 


LAA Z 2 
Lv PLACE_NEAR=U5000-D10712MM LPC+SPI Debug Connector 


1/20W 
R6117 
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AUDIO CODEC, ANALOG BLOCKS 


APPLE P/N 353S4080 CRITICAL 


L6201 
120-OHM-25%-1.3A 
PP3V3_S0_AUDIO_ANALOG a LINN 12 PP3V3_S0 
MIN_LINE WIDTH=0.4 MM 0402 
MIN NECK WIDTH=0.1 mm 


VOLTAGE=3. 3V CRITICAL 
ePAvs AUDIO ANALOG 46 1 C6213 








BYPASS=U6201-H12: 

















LP-1 
GND_AUDIO_ CODEC 














GND_ AUDIO CODEC 4, «0 








CRITICAL 


BYPASS=U6201.N13:M11:5 mm 





BYPASS=U6201.A1:A2:5 MM 


GND_ AUDIO CODEC 














BYPASS=U6201.H12fH13:5 mm 





MIN_LINE_WIDTH=0.2 GND_ AUDIO CODEC 


-2DMM 
MIN NECK_WIDTH=0 | 07MM 
201.A8:B10:5 mm CODEC _FLYP = 7 
U6201-A8: B10 MIN LINE WIDTH=0 20: VREF_DAC #13 | veer pac upout_x| 412 MIN_LINE_WIDTH=0. 3MM MIN_NECK WIDTH=0.07MM AUD _HP PORT L 
CRITICAL MIN_NECK_WIDTH=0.07 MIN_LINE_WIDTH=0.20MM Al3 4 8 AUD HP PORT R 
MIN_NECK_WIDTH=0,04MM.o1 oy All wae ere. U6201 HPOUT_1 MIN_LINE WIDTH= MM. MIN_NECK WIDTH= MM. 


ae CS4208-CRZR smugen ay|Ol AUD TIPDET 1 


BIE VEBGA D12 AUD TIPDET 2 
CODEC _FLYN FLYN maT OG SENSE_A2| 


MIN_LINE_WIDTH=0 -POMM Bll 
MIN_NECK_WIDTH=0 : 07MM FLYN SYM 1 OF 2 HS3 





VA_REFLH12 























g] 
| 
= 














| 








c13 
c12 
B13 


MIN LINE WIDTH=0.5MM MTN NECK WIDTH=0. 07MM AUD _ US HS GND 
= = AUD _CH HS GND 

GND AUDIO CODEC HS4 MIN LINE WIDTH=0.5MM MIN NECK WIDTH=0. 07MM 
LINE IN Ot HS3_REF MIN_LINE_ WIDTH=0. MIM NECK WIDTH=0. 07MM AUD _HP PORT REFUS 
TP _AUD CODEC MICBIAS1 L ictal Hs4_REF| 512 MIN LINE WIDTH=0, 4M NECK WIDTH=0. 07MM AUD _HP PORT REFCH 


























| 








LINEIN_R+ ustn+| N61) CODEC_HS MIC _P  mIN LINE WIDTH=0 


IM. 
MIN_NECK WIDTH=0 
TP AUD CODEC MICBIAS1 R LINEIN_R- ystn-L_M67, CODEC _HS MIC _N  MINCLINE-WIDTH=0 MIN_LINE_WIDTH=0.3MM 


MIN_NECK_WIDTH=0.06 MIN-NECK_WIDTH=0.07MM 3g tc p 

















8 Anda 8 





IMICBIAS1_L 
IMICBIAS1_R 





TP AUD CODEC MICBIAS2_ 1] 











SENSE_B1 
TP AUD CODEC MICBIASA R IMICBIAS2_L SENSE_B2| 


IMICBIAS2_R SENSE_C| 
so ao GND AUDIO CODEC MICINI_L+ SENSE AUD TYPEDET 


IMICIN1_L— LINEOUT1_L+ AUD _LO1_ LP 
LINEOUT1_L-— AUD_LO1_ LN 








i) 
| 
































U 








IMICINI_R+ 
IMICIN1_R- LINEOUT1_R+ AUD _LO1 
LINEOUT1_R- AUD _LO1 











IMICIN2_L+ 


IMICIN2_L— LINEOUT2_L+ AUD _LO2 L P eas WeBRR ANE. MSEC. SOURCE 
LINEOUT2_L-— AUD _ LO2 LN . . . - 


IMICIN2_R+ 
CODEC micrn} M4 ImtcIN2_R- LINEOQUT2_R+ AUD _LO2 R_P 


AUD _HSBIAS IN 112 lnspras_ tN LINEOUT2_R- AUD _LO2 


AUD HSBIAS L13 luspras LINEOUT3_L+ AUD _ LO3 7 
AUD HSBIAS REF M13 |usBIAS REF LINEOUT3_L- AUD LO3 LFT SUBWOOFER AMP. SIG. SOURCE 


N11 |usBIAS_FILT 




















RT. SPKR AMP. SIG. SOURCE 


























LINEOUT3_R+ AUD_LO3 
LINEOUT3_R-— AUD_LO3 








RI. SUBWOOFER AMP. SIG. SOURCE 











LINEOUT4_L+ NC_AUD 
LINEOUT4_L— NC_AUD 








LINEOUT4_R+ NC_AUD 
LINEOUT4_R- NC_AUD 














vco CODEC VCOM 
VREF_ADC CODEC VREF_ADC 


CeSTH |, PC e2rt 


HSBIAS 1UF—100HM 
35 2 
TANT 
0603-LLP 





Q 











vn Il 
OxPNAS 
ure 





























GND_ AUDIO CODEC 4¢ so 





4.5V POWER SUPPLY FOR CODEC 


APPLE P/N 35382456 


PLACE XW6201 NEAR 5V SOURCE 


0 


xW6201 Heage YEN -HENE MEE YENRESE WIBHIC8 28 
26 FERR-22-OHM-1A-0 . 065—QHBENECK—W : MEN-NEGR WIDTHAO. 


PP5V_s4 PP5V_S4 aupDIO xw_ 1fYYY\2__4v5 REG IN 1 PP4V5 AUDIO ANALOG «. 


MM 
MM 








MIN_LINE_WIDTH=0. 60MM 
MIN-NECK_WIDTH=0 : 20MM 9201 CRITICAL 
VOLTAGE=5V 


4V5_ REG EN NR/FBL3 4V5_NR 








17 68 65 64 62 6 
30 28 34 te 17 15 1 ie PP3V3_S0 
3 44 43 42 41 40 39 38 37 ne[5 


NO : CRITICAL CRITICAL 
ME C6202 1 


0.O1LUF SYNC_MASTER=J44 SYNC_DATE=08/12/201 
PM_SLP_S3_BUF_L 0. xW6200 ve A 


ee - AUDIO:CODEC, ANALOG 


Bravine NOMenn 


GND AUDIO CODEC 46 50 > a 
+ + TEN TANE-WIDTH=O - SMM C3 App le Inc. SCH_NUM 
; © 


MIN_NECK”WIDTH=0 5MM ON 
E4LABEL> 























61 27 26 





























VOLTAGE=0V 





PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5 
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L6300 
FERR-22-OHM-1A-0. 


065-OHM 


PP1V5_SO AUDIO DIG 


AUDIO CODEC, 


DIGITAL 


APPLE P/N 35384080 


BLOCKS 








6s 63 61 60 59g PP1IV5_ SO 














MAN-HESEWIBTH=0 : Bobet 


1C630 1 VOLTAGES1 -5V 





WN 





BYPASS=U6201.E1:F1:5 mm 


BYPASS=U62Q1.G1:F1:5 mm 


1C6303 





0.1UF 
Oz 





2 &.3v 
CERM-X5R| 
0201 














61 62 64 65 68 77 


PP3V3_ SO 





8°11-12 1315-1718 24 28 30 37 
3e 39/40 41 42/43/44 46°47 50 


IYPASS=U6201.A7:E3:5 mm 


























IGP TOO 





PD _CS4208 GPIO1 


IGP TOL 





SPKRCONN LID 





IGPIO2 





NOSTUFF 


SPKRCONN_ R_ID 





IGP IO3 





R6322 


DFET_OPENUS 


IGP 104 











, LOOK, © 


DFET OPENCH 


IGP IOS 








HDA BIT CLK 


NC_CS4208 GPOO 


IGPOO 





NC _CS4208 GPO1 


IGPO1 





IBCLK 





HDA_ SYNC 


SYNC 





HDA _SDINO 


22 CS4208_ HDA _ SDOUTO_R 


ISDIO 














TP _CS4208 HDA SDOUT1 


ISDI1 





HDA _SDOUT 


ISDOO 











22 Pp HDA RST LO 





ISDO1 
ISDO2 
ISDO3 
ORST* 








ICLK_A 








6201 
CS4208-CRZR 
VFBGA 
DIGITAL 
SYM 2 OF 2 


SPDIF_IN CS 














4208 SPDIF_IN 





SPDIF_OUT| 


CS4208 SPDIF OUT 














DMIC_SDAO 
DMIC_SCLO 








DMIC_SDA1 
DMIC_SCL1 








DMIC_SDA2 
DMIC_SCL2 


SPDIF_OQUT JACK fem »0 


NC_DMIC_ CLKO 








DMIC_SDA3 





DMIC_SCL3 


DMIC_ CLK3_ R 





NC 
NC 
NC 
NC 
NC 
NC 





NC_DMIC CLK1 








NC_DMIC CLK2 





NC 


CS4208 


MCLKA 








NC 


CS4208 


SCLKA 


ISCLK_A 








NC 


CS4208 


LRCLKA 


ILRCK_A 








NC 


CS4208 


SDOUTA 


SDOUT_A 








NC 


CS4208 


MCLKB 


SDIN_A 


ICLK_B 








NC 


CS4208 


SCLKB 


ISCLK_B 








NC 


CS4208 


LRCLKB 


ILRCK_B 











NC 


CS4208 


SDOUTB 


SDOUT_B 
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ISDIN_B 


ISDA 
SCL 





NC 
NC 
NC 























DMIC_SDA3 








R6332 
75 








1 2 DMIC_CLK3 
WIV 


1s 
1/16W 
MF-LF 
402 


DMIC_SDA3 


PP 1 





12 47 12 HDA_SDOUT 


@P) PLACE_NEAR=U6201.N3:5 mm 
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sc 22 PP5V_SO AUDTO QMP_ L 





CRITICAL 
eosin CRITICAL BYPASS=U6410.A1:A2:5 mm 
L641 aes 
FERR-1000-OHM C6413 


6.3V 
0.01UF TANT-—POLY 
CASE-A4 
é J L_pl 7 2 10 PKRAMP_T Pp 
ss (aD _AUD_1L02 yyy eo Ra Ls 4] CRITICAL 


4X MONO SPEAKER AMPLIFIERS (MAX98300 & SSM2375) L6411 poeat FVD 


FERR-1000-OHM : U6410 


APN: 35382888 & 353S2958 2 - MAX98300 SPKRCONN L OUT P 
GAIN = +3 DB "7 a6 CIF>—AUD_LO2_1 N (YYY?) Se Lint NO_TEST=TRUE WLP 


0402 PK PT PAS Bl MIN_DINE—WIDTH=0. 20 MM 

1ST ORDER FC (L&R) = NOM 569 HZ CRITICAL SPKBAM N sell = MINCNECK_WIDTH=0 10 MM 
1ST ORDER FC (SUB) = NOM 9 HZ 

SPKR_SHUTDOWN 






















































































C3 SPKR_L_ GAIN 











SPKRCONN_L_O 
MIN_LINE_WIDTH=0.40 MM 
MIN_NECK_WIDTH=0.10 MM 





a 
pp _SP100_SPKR_SHUTDOWN1 (YYY V2 petit: 


0402 
CRITICAL 














1 
1 
Mi 


K 
% 
We 
22 


5 
/16) 
P-L 
40 








ss as PP5V_ SO AUDIO AMP e 


CRITICAL BYPASS=U6420.A1:A2:5 mm 
CRITICAL 
L6420 folsy-aeke! 

FERR-1000-OHM 0.01UF E &| CRITICAL 
74s CD aup_Lo2 Rr bf Y Y Yn) 2 UD_SPKRAMP_RT- 2 0 PVDD 
0402 NO_TEST=TRUE . SPKRCONN R_ OUT _P 

CR CAL 19% U6420 MIN_LINE WIDTH=0.40 MM 

L6421 BEA SR pov. 98300 MIN NECK_WIDTH=0:10 MM 
FERR-1000—OHM "S402 eae SPKRCONN R_O 

Oe Oa UE: SPKRAME RT NAD N+ Bl 


; ouTH MIN_LINE_WIDTH=0.40 MM 
I O02. of YY Yn 2 I PKRAMP_R MIN_NECK_WIDTH=0.10 MM 
AUD— aan omens Yeap SPKRAMP_RIN_N BS lpn out ©1 = = 










































































0402 
CRITICAL 
XTRICERM,, SPKR SHUTDOWN C2supn+ c3_SPKR_R GAIN 








B2 





R6420* 
100K 


5% 

1/16W 

MF-LF 
4025 











cc 22 PP5V_SO AUDTO AMP R 





CRITICAL BYPASS=U6430.C2:C1:5 mm 











CRITICAL 

L6430 Cbas3” 
FERR-1000-OHM 0.22UF TAN SPKRCONN SR_OUT_P 
AUD_LO3_R_P 1 (YYY 2__aup_spKRamp _RsupiN p 1 {| 2__RSUBIN_ P 











MIN_LINE_WIDTH=0.40 MM 
0402 NO_TEST=TRUE [| NO_TEST=TRUE 4 MIN_NECK_WIDTH=0.10 MM 











CRITICAL T=TRUE 


rere o4eytoum SPKR_SHUTDOWN SPKRCONN _SR_OUT_N 


unk eee wrDHeD 20 ter 
AUD_LO3_R_N_ 1 (YY YA 2 au sPKRAMP_RSURITN_N ~ i : 
0402 NO_TEST=TRUE 
























































PP5VY SO AUDTO iP 





BYPASS=U6440.C2:C1:5 mm 
CRITICAL CRITICAL 
L6440 

FERR-1000—-OHM 


17 46 AUD _LO3 L Pt 2 5 3 SPKRCONN SL OUT P 
ae ry Yn NO TEST= TRUE — NO_TEST=TRUE TAN —} CRITICAL 














MIN_LINE_WIDTH=0.40 MM 
MIN_NECK_WIDTH=0-10 MM 


CRITICAL 
L6441 
FERR-1000—-OHM 


AUD_LO3_L_N ,, 2 i SPKR_SHUTD 
c» yyy HOTEST=S TRUE. ee NoLtESTHUE 7 ‘q SPKRCONN_SL_OUT_N 
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MIN_NECK WIDTH=0. 
MIN LINE WIDTH=0. 
AUD_HS_MIC_P 





pS 
CRITICAL GRITICAL 


1C6558 
—L 27°F 


2 28v 
NPO-coG 
0201 











AUD_H& MIC_N 
MIN_LINE_WIDTH=0 .2MM 
MIN_NECK_WIDTH=0.06MM 

R/C6550 FILTER TO ADDRESS OUT-OF-BAND 

NOISE ISSUE SEEN ON EARLY HEADSETS 

(SEE RADAR # 6210118) 


BYPASS=U6500.B2:3MM 


DFET ENCH e 


“o> 





BYPASS=U6500.B2:3MM 


*R6520 




















Al__AUD CONN SLEEVE XW 
DFET_CPO1 A2__ AUD_ CONN SLEEVE XW 




















ville 
oZzNur C) 











BYPASS=U6501.B2:3MM 


DFET, OPENUS e e 





ae BSD 


BYPASS=U6501.B2 


Qa 


"R6521 


vn Il 
OXFEO 
Reine 























AUD _ CONN _RING2_ XW {OUD #2 207 
DFET_CPO2 AUD _ CONN RING2_ XW [OUT + 50 
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CODEC OUTPUT SIGNAL PATHS 


FUNCTION VOLUME CONVERTER PIN COMPLEX MUTE CONTROL 
HP/HS OUT Ox02 (2) Ox02 (2) Ox10 (16) N/A 
TWEETERS 0x03 (3) 0x03 (3) OxX12 (18) CODEC GPIOO 
SUB Ox04 (4) Ox04 (4) 0X13 (19) CODEC GPIOO 
SPDIF OUT N/A OXOE (14) OxX21 (33) N/A 


CODEC INPUT SIGNAL PATHS 


FUNCTION CONVERTER PIN COMPLEX 
DMIC 1 Ox09 (9) OX1C (28) 
DMIC 2 Ox09 (9) OxX1C (28) 


HEADSET MIC OxX07 (7) OX18 (24) 


OTHER CODEC GPIO LINES 


LEFT SPEAKER ID 
RIGHT SPEAKER ID 
DFET CONTROL 


GPIO2 INPUT HIGH = FG, LOW = MERRY 
GPIO3 INPUT HIGH = FG, LOW = MERRY 
GPIO4 OUTPUT HIGH = DFETs OPEN 


CRITICAL 
L6611 
120-OHM-25%-1.3A 


AUD_HP_PORT_REFCH 7 AUD_CONN_SLEEVE 


3 $393 i &°_ PP3V3_SO 
33 38 37 


2-MIC CONNECTOR 


APN: 518S0818 





DMIC_SDA3 


CRITICAL 


J6601 
FF14A-6C-R11DL-B-3H 
F-RT-SM 





” Oy DMIC_ CLK3 


ssDMIC_SDA2 


























6466600 





PLACE_NEAR=6600.5: 5mm 


XW6600 
SM 
1 bo 2 








MINCNECR-WIDTH-O: OOMM 
sani ; CRITICAL 


L6612 
120-OHM-25%-1.3A 


AUD_CH_HS_GND 


1479 AUD_ CONN SLEEVE XW 





r« Sm 


xwW6601 
SM 
16 d2 


AUD_HS_MIC_P 





» om 


CRITICAL 


L6613 
120-OHM-25%-1.3A 
7, AUD_CONN_RING2 

17 48 OUT 1(YYY 12 _ a 


MIN_LINE_WIDTH=0.5MM 
MIN_NECK_WIDTH=0 : 1MM 


PLACE_NEAR=J6600.6:5mm 


xW6602 
SM 
1692 





MIN_LINE_WIDTH=0. 4MM 
- 06MM 


AUD_HP_PORT_REFUS MIN_NECK_WIDTH=0 


CRITICAL 
L6614 
120-OHM-25%-1.3A 

AUD_US_HS_GND 


1 a2 AUD CONN RING2_ XW 





XW6603 
SM 
1692 


AUD_HS_MIC_N 





7 49 COUT} 


CRITICAL 
L6604 

120-OHM-25%-1.3A 

AUD_HP_PORT_L 


MIN_LINE_WIDTH=0.5MM 
MIN_NECK_WIDTH=0.1MM 

















SPEAKER CONNECTOR 


HP=80HZ 


CRITICAL 


J6602 
78171-6006 


APN: 518S0672 M-RI-SM 


; 





SPKRCONN L_ OUT P 
SPKRCONN_ L_ OUT _N 
SPKRCONN L_ ID 











SPKRCONN SL OUT P 
SPKRCONN SL OUT N 





660640 

















CRITICAL 


J6603 
78171-6006 
M-RT-SM 





SPKRCONN_ R_OUT P 
SPKRCONN_ R_OUT_N 
SPKRCONN R_ID 











SPKRCONN_ SR_ OUT P 
SPKRCONN SR OUT N 





660040 























APN: 514-0875 











“OD * 
R6602" 


L(YY Y\2_aup_CONN_HP_LEFT 


0402 = tT 
CRITICAL MIN-NECK_WIDTH 


L6608 
2.2K FERR-470—-OHM 
1/1ew 


agisw AUD_TIPDET_21 (/Y YY \_2 








AUD CONN TIPDET 2 





J6600 
AUDIO-SPDIF-J44 
F-RI-TH 
MIC 


UDIO GND 
2RIN 











Vv 








DET2 
DETI 
1RTN VY A 




















402 5 CRITICAL 
GND_AUDIO_ CODEC 


L6607 
R6603° FERR-470-OHM 


AUD_TIPDET_1 AUD_CONN_TIPDET_1 


R.AUDIO 
AUDIO GND A 
AUDIO 





a 
6 
2 
1 
8 
7 
= 
4 











2.2K 


MP-LE 
402 5 





AUD _ CONN _HP_ RIGHT 








9 WIN 
10_|ypp 
11 _|enp 














yA 














MIN_LINE WIDTH= 


AUD_HP_PORT_R NONBCRWIDTH=0 = 3am 


AUD_TYPEDET AUD _ CONN TYPEDET 


OPERATING VOL 
POF 








oN 
mm 
CG 
mj 














«on 
SPDIF_OUT_ JACK 


N 
[oleroin 
NEF 























“ED 











. PP3V3_S0 











2 CRITICAL 


ESDALC5-1BM2 
SOD882 


DZ6607 


CRITICAL 5 


DZ6601 ee 


2 CRITICAL 





100PF 
5a 
25v , 
NPO-CERM 2 


ESDALC5-1BM2 
sopssz = cERM 














1 


C6605: 


DZ6602 


ESDALC5-1 
SOD882 





2 CRITICAL 2 CRITICAL 


DZ6603 DZ6606 
ESDALC5-1BM2 ESDALC5-1BM2 


T  SOD882 T  SOD882 








CRITICAL 


DZ6605 
ESDALC5-1BM2 
sopss2' = 
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2 CRITICAL 


DZ6604 


ESDALC5-1BM2 
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JACK TRANSLATORS 
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MagSafe DC Power Jack Soe 
CAME = 32 V— 02/0 02908M pores 





ad 
0603 


PP3V42_G3H 








PP18V5_ DCIN FUSE 
CRITICAL MIN_LINE_WIDTH=0.6MM CRITICAL 
MIN_NECK_WIDTH=0 : 20MM U7001 
VOLTAGE=18 .5V i 
J7000 TC7SZO8FEAPE5 LACE_NEAR=U7001..52.1MM 
WTB—PWR-M82 SOT665 
M-RT-SM 














Ly 











TP TDM ONEWIRE MPM 





SMC_BC_ACOK_vcc | ss sg «0 PPDCIN G3H Ig§0L 














BLEEDER 
CRITICAL 


D7020 
SBRO330CW 
SOT-323 














3 
51880508 vee 


U7000 eat > 
MAX9940 

sc70-5 
«s ADAPTER _ SENSE XT INT sYS ONEWLRE ¢prp :« 


CRITICAL 












































me eas o Input impedance of 68K meets 
1-Wire OverVoltage Protection Pa a BLEEDER : sparkitecture requirements 
The chassis ground will otherwise float and can for both MPM4 and MPM5. 

send transients onto ADAPTER_SENSE when AC is 

connected. 53 Q7010 
BLEEDER SI5419DU 


POWERPAK 
Q7020 
DCIN_ISOL_BLEEDER_R 


MIN_LINE WIDTH=O. 6MM AO3407A 
MIN NECK_WIDTH=0 : 20MM sOT23 





























When input voltage is 2V the FET will be off 
Q7030 ED) blocking the leakage path and 22.1K can be 


2N7002 properly detected. 
SOT23-HF1 DCIN_ISOL_ BLEEDER_NGATE 
MIN_LINE_WIDTH=O . 6MM 

MIN_NECK_WIDTH=0 : 20MM BLEEDER 








i} 
i 

















When input voltage is at 16V+, FET will 
conduct and power charger and 3.42V reg 


NB<er 
a 








DCIN_ISOL_GATE R 








DCIN ISOL GATE 
D7010 


7S \ GDZT2R6.8 
6.8V Zener GDZ-0201 


K 











CRITICAL 


PP18V5 pcIN conn_R,D7005 
MIN LINE WIDTH=0.6|mm  SBRO330CW 
MIN_NECK _WIDTH=0.2 mm SOT-—323 
VOLTAGE=T8 .5V 4, | 


! 3.425V "G3Hot" Supply PP3V42_G3H 


PPVIN_G3H_ P3V42G3H 


MIN_LINE_WIDTH=0.4 mm Supply needs to guarantee 3.31V delivered to SMC VRef generator 
10 MIN-NECK WIDTH=0-2 mm 
68 65 58 52 40 25 PPBUS G3H R VOLTAGE=T8 .5V 
MIN_LINE_WIDTH=0.6 mm 
MIN NECK WIDTH=0-25 mm 
VOLTAGE=18 .5V 















































ack 








C709 = 2 
4.70 E 


ae Boast — CRITICAL 

U7090 L7095 
x6s-¢ LT3470AED [H-20%-0.85A-0.460HM 
518-0394 


SHDN* sw P3V42G3H_ SW + =. 
CRITICAL MIN_DINE WIDTH=. vi 

















pias ECR-WIDTH=O | 35" mu Cub = SA ZV 
= =0:25 mm 
J7050 ner eee aoe 300MA MAX OUTPUT 
+ 4 
BAT-J44 


F-ST-TH R708 <Ra>| (Switcher limit) 


— 38 C7095 R7095* 


Heow wae 

ae t PPVBAT G3Q CONN lac oH 

+ 52 68 P3V42G3H SHDN_L 

SMBUSSCL SMBUS _SMC_5_ G3 Seu CET °« 29 52 68 76 r NO STUFF P3V42G3H FB 
SMBUSSDA SMBUS _ SMC_5,G3_ SDA 


SYSDETL SYS DETECT L RT 081 = 
GND 


49. 9K R7096" 
END CRITICAL $ t/20w ; 200K 
sup D7050 is 


1% 
Nel 1/20W 
cael ow an 2 0 ‘ 2bi5 
L SC-75 Z N 33 
IE LE 



































CRITICAL 









































Q 
on] 
ae) 
au 
HO 



































o—? 
Vout = 1.25V * (1 + Ra / Rb) 








KN, 
facies) 
NW <ee! 
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Reverse-Current Protection 


NOSTUFF 
R7192 2 For Erp Lot6 spec R7190 


MIN_LINE. 0 
i Boos 5v1_BIAS) 1 2_CHGR_DCIN 
s2_CHGR_DCIN D_R PgVigVIN P5V1_BOOST (Pavi_k NINN 


Inrush Limiter anes : Me-ur st 4 Mo tet aie c7194 
ow pers 

7 0.22UF 

ae 

VIN BOOST 10¥ 


: CERM CRITICAL 
FROM ADAPTER 25v 5 u7190 L7195 


: wee peo hrse70R 3UH-20%-0.39A-0.4350HM 
68 65 51 _PPDCIN G3H C7180 


DEN MIN_NECK 1/1lew 
4. 7UF SHDN* sw P5V1_sw tf Y Y )\ 2 minctine: 
ao PPDCIN_G3H_INRUSH TIN LINE_W 7+? 


4 E MIN_NECK 125 mm 18c-sM 
BIAS DP418C-SM CRITICAL CRITICAL 
X6S-CERM = 7 CRITICAL SWIT 
97180 0603 VOLTAGE*i9.5V DIDT c7198 
NOSTUFF 1 P5V1_BIAS 10UF 
IRF 9395TRPBF uN R7180 20% 


DIRECTFET-MC 100K + C7195 
1/16w —~ 22PF 
MP-LF 

402 





























PP5V1_CHGR_VDDP 

















































































































Vout = 5.50V 
a : 

NPO-COG-CERM 1 250MA MAX OUTPUT 
CHGR AGATE DIV 


0201 ; an 
= = = (Switcher limit) 
MIN_LINE_WIDTH=0 

MIN_NECK_WIDTH=0 P5V1_FB 





CRITICAL 





























65 s1 40 _PPDCIN_G3H_ ISOL 





CRITICAL 


D7105 
4, * + 
eeeor sag (CHGR_AGATE) Vout: Sabe25ve hh eRe, of 


1 . (CHGR_SGATE) 
s2_ CHGR_DCIN DR (CHGR_DCTN) 


















































‘ : CRITICAL 
ACIN pin threshold is 3.2v, +/- 50mv p> » . 
402 17 CHGR_CST_R_P 





Divider sets ACIN threshold at 13.55V 


Input impedance of ~90K meets 7 CHGR CST RN 
2 : 30mA max load 





RL1632W 
sparkitecture requirements 








PP5V1_CHGR_VDD §_2PDCIN G3H_CHGR Pa . 
PP3V42_G3H Ee es a oe ; MIN_LINE_WIDTH=0.6 mm 


MIN_NEC DTH=0.2 mm CRITICAL CRITICAL CRITICAL 


VOLTAGE=i8. Sv i , : 
_GONNECTION=T C7130 C7131 C7132 
—— 22UF — 22UF 
C7122 1 a= 22K = 


2 25v 2 25v 
NO STUFF 0.1UF 5 POLY-TANT POLY-TAN’ 

: 208 Q Case-p2-s4 cass-02 5M 
R7102 7 x5R ? PLACE_NEAR=C7136.1:3mm 
100K 402 

i/1éw 
MP-LE 


GND_CHGR_AGND aN ae VDD VDDP 


R7100 12 IVHST CRITICAL DCIN . 
SMC_RESET_L 2 CHGR_RST_L 130/sMB_RST_N cal a PI i 


SGATE + 4 
39 36 SMBUS_SMC_5_G3_SCL utsch 7100 ‘i CRITICAL (L7130 limit) 
68 AGATE : o 
2€ET> SMBUS_SMC_5_G3_ SDA 10_|SDA TOEN 


CHGR_VFRi + _|vrFRO GSte : FIL 0 Q7130 f = 400 kHz 


2 ACE_NEAR=U7100). 237: frm 
CHGR_CELL a csIn| J RJKO3PODPA 


a 
Float CELL for BOOT SWrtCH- NODES TRUE WEAK rear aceion TO SYSTEM 


WITCH NODE. L7130 
CHGR_ACIN DIDT=TRUE 


. -203- ~ 
UGATE I 2 4.7UH-20%-8.5A-18.3MOHM 


L DTH=0.6 mm f CHGR_PHAS: j 
CHGR_ICOMP PHASE DTH-O.2 mm 2 PPBUS_G3H 


CHGR_VCOMP. CK WI T oan ODES TRUE PIME103T-4R7MS 
MIN_NECK_WIDTH=0.2 mm D E ME103T-4R7MS 
LGATE CHGR_LGATE MIN LINE WIDTH=0 "6 


GATE_NODE=TRUE 
DIDT=TRUE 







































































a a 





PLACE_NEAR=97130.2:1MM 


































































































25 40 51 58 65 6B 











CHGR_ VNEG 

















17 CHGR_CSO_P BGATE CHGR_BGATE 
@2-CHGR_CSO_N 20V/V AMON? CHGR_AMON 
36V/V BMON| CHGR_BMON 


PPVBAT_G3H_CHGR_REG 
1.¢€7150 (Ob) ACOK| SMC_BC_ACOK {OUT 26 27 2 MIN_LINE_WIDTH=0.6 mm 
| iur MIN_NECK_WIDTH=0.2 mm CRITICAL 
—_ 1m 2 VOLTAGES12. €V 5 
> isv 4 C7140 
X5R 
402 2] a] 


a 35382929 






























































CRITICAL 








CRITICAL 


Q7155 
SI7137DP 














PLACE_NEAR=U7100, 


XW7100 PPVBAT_G3H_CHGR_R 
SM 


ie ; 4 = : E PPVBAT_G3H_ CONN 
1 } & 2 SND JOLTAGE=12.6V MIN_LINE_WIDTH=0.6 mm 
¢ * MIN_NECK_WIDTH=0.2 mm 
VOLTAGE=12.6V 


TO/FROM BATTERY 


















































CHGR_VNEG_R 














PLACE_NEAR=U7100.22:1MM 




















(CHGR_CSO_P) R7151 2.2 142 CHGR_CSO_R_P 
ae itn MEET 


AWN 
(CHGR_CSO_N) R7152 LAA )\ 2 CHGR_CSO_R_N 


T7i6w  MF-LF 402 


(PPVBAT_G3H_CHGR_R) (PPVBAT_G3H_CHGR_R) 



























































(CHGR_RGATE) 
CHGR_ICOMP_RC 


1 C7142 


0.068UF 
10% 

lov 
X5R-CERM 
0402 









































2g GND _CHGR AGND 
MIN_LINE_WIDTH=0.2 
MIN_NECK_WIDTH=0.2 
VOLTAGE=0V 
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PART NUMBER 


DESCRIPTION 


REFERENCE DES 


CRITICAL 


BOM OPTION 





353S4170 


IC, ISL95826R6200, PWM, PGOOD, SCREN, 32P, QFN 


U7200 


CRITICAL 


























61 60 58 54 45 44 41 32 17 16 _PP5V_SO 


ea 65 





VOLTAGE=5V VOLTAGE=12.9V 


> C7201 


— 1UF 

T— 108 
lov 

X5R 


CPUVR WIC R 2 mee 


PLACE_NEAR@=U7200.16:2mm NEAR=07200.17:2mm 
































R7236— 





R7237 


eae VDD VIN 1: Forced CCM 
100KOHM : 
U7200 9: DeM 
Me o2a1 : R ISL95826 FLOATING: PS4 
PP1v05 so / CPUVR NTC 5 | wre LLP 
61 60 57 27 17 16 a5 118 6) M Sure TAREE NOSTUFF 
2 2 2 2 4 18 1 
10 3 CPU PROCHOT L i) VR_HOT* CPUVR {COD R7225 
3 0) 
i CPUVR SLOPE 2° | SLOPE 58 
1/200 
== 4 P CPUVR PROG1 28 | PROGL ExVENtel 0201 
ee 0201 ° M CPUVR PROG2 27 | pRoG2 22 CPUVR " 
CPUVR PROG3 26 | PROG3 
.CE_NEAR=U7200.32:2mm .\CE_NE a +3022 CPU _VR_EN VR_ON 
Cc 0 SDA 
CPU _VIDALERT L 314 ALERT* 
CPU VIDSCLEK : SCLK 2 M 
CRITICAL 
CPUVR_ COMP: COMP 
CPUVR ISUMP 
CPU RIN 3_| RIN 
NO_XNET_CONNECTION=TRUE 
ee CPUVR ISUMN RC | eure ae 
2205F 7 = CPUVR FB2 
25\ Fo . R7210 DERM Re (CPUVR_ISUMP ) 5 
316 
CPUVR ISUMN 2 CPUVR ISUMN R 
CPUVR IMON 


CPUVR ISEN] 























































































































CPUVR ISEN2 
































CPUVR_COMP_RC 





NO_XNET_CONNECTION=TRUE 




















NET_CONNECTION=TRUE 


7 a a NOSTUFF 
NO_XNET_CONNEC NO_XNET_CONNECTION=TRUE 


CPU _VCCSENSE P C7242 











CPU _VCCSENSE P RC CPUVR FB 








NOSTUFF 


XW7261 


CPU _VCCSENSE N 


| 
2 
NO_XNET_CONNECTION=TRUE ° 
sO 1 
SERM 7 M 
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S5_ HS COMPUTING Additonal Input, Bulk Caps 
sa + + NOSTUFF + 


NOSTUFF CRITICAL CRITICAL CRITICAL CRITICAL 
CRITICAL 


167316 

















CASED12-sM] CASED12-sM| CASED12-sM CASED12-SM CASED12-SM 


* * * a 
CRITICAL Note: C7377, C7379, C7381 were removed. Area 
R7310 


CRITICAL = 0.00075 where the pads used to reside was preserved. 
1s 


L731, h : 
OMIT_TABLE 0.4UH-20%-23A 


MF ~) Cc. ~) ~ 0 ~ 
CRITICAL CPUVR PHASE1 Fi (YYY) 2 PPVCC_SO_CPU_PH1 é 0612 5 CRITICAL CRITICAL CRITICAL 
CPUVR_UGATE14 oT. MENNESRNIDTH=O-2 Mt Prneo6st-sM MAKES Wipnico set 4 3 


E : 15281821 VOLTAGE=1.8V 
MIN_LINE_wkpTH-0.6 mM PWRPAK—SM SHISER_NODESE RE NOSTURE CPUVR_ISNS1_ P CPUVR ISNS1 N 


L! 77 43 
MIN_NECK_WILDTH=0.2 MM a ° 


PHASE 1 = BIPTSTRUE | on 


GATE_NODE=]] 
































SMCASE-D2E 



























































© 





vcc 
U7310 9 __CPUVR PH1 SNUB 
ISL6208D DIDT=TRUE unr 


Furbachiea CPUVR_ISUMN [OUD == RI317 
DFN 0 
5 3. 1 NO_XNET_CONNECTION=TRUE 
: (D—CPUVR PWM1 BOOT C7312 RI3TE NST CPUVR ISNS2 Na«; 
200K NO_XNET_CONNECTION=TRUE 
ty2ow 
ME 
2201 



































so ss ED _CPUVR FCCM 7 M UGATE 2 
CRITICAL 


OMIT_TABLE 





PHASE CRITICAL 


CPUVR_LGATE1 Q7311 
THRM LGATE SISA12DN 
GND PAD MIN NEOR WEDTHeG =o: a PWRPAK-SM CPUVR_ ISEN1 
DIDT=TRUE 
35383942 “| ® GATE_NODE=TRUE 



































CPUVR_ISUMP 





R7311 


CPUVR_BOOT1 1 i 2 CPUVR_BOOT1_RC 
T HEN_LINe_wrpTH=0-g5 VY V* MIN_LINE_WIDTH=0.45 MI 


























MIN_NECK_WIDTH=0 .2 MM % MIN_NECK_WIDTH=0:4 MM + 
DIDT=TRUE Z16W pIDT=TRUE NOSTUFF NOSTUFF 
C731 402" CRITICAL CRITICAL CRITICAL 


1C7325 





Q 














N 
couRH 




















OLY. 
SMCASE-D2E 











S453 a5 44 a1 32 27 1¢ PPSV_ SO 


2 65 62 








CRITICAL 


Se PPVCC so cpu 
0. 4UH-20%-23A 
CPUVR_PHASE2 Bf YY ae oo 2 Vout = 1.85V max 


MIN_LINE_WIDTH=0.6 MM _ 
PILEO63T-SM IN_NECK_WIDTH=0.25 MM 3 


Se ca Cee <tRuE oF pRaRe es Moen ie 40A MAX OUTPUT 


OMIT_TABLE are} CPUVR_ISNS2_ P CPUVR_ISNS2_N 847 F g 0 OKHZ 
CRITICAL = 
Q7320 '*R7324 
PHASE 2 CPUVR_UGATE2 4 SISA18DN 1.00 


ML AEN BTEC aes i22on 
Nee BIBESTROE seo | GPUVR PH2 SNUB 20201 
Se ee OMIT 

07320 NOSTUFF CPUVR ISUMN R7327 
ISL6208D 7 NO_XNET_CONNECTION=TRUE NOSTUFF CPUVR_ISNS1_N 
» (ID_—CPUVR PwM2 3 DEN Boor 4 R7326 
20 OK NO_XNET_CONNECTION=TRUE 
1/20w 
ME 





~I 
Ww 
NO 








ic 
RESO 


a 
e 

°0 

See 





























41 54.77 

















2453 [ID CPUVR_FCCM 7 |rccm UGATE 201 
CRITICAL OMIT_TABLE a 


PHASE CRITICAL 














CPUVR_LGATE2 Q7321 CPUVR_ISEN2 
enn BED aaa MIN_LINE_WIDTH=0.6 MM SISA12DN 

MIN_NECK_WIDTH=0.2 MM PWRPAK-SM 
= in DIDT=TRUE CPUVR_ISUMP 
GATE_NODE=TRUE 
































35383942 
R7321 


2.2 

CPUVR_BOOT2 SMV ER BOOT2_RC 
MIN_LINE_WIDTH=0.25 MIN_LINE_WIDTH=0 
MIN_NECK_WIDTH=0.2 MM %. MIN_NECK_WIDTH=0 | 2 
DIDT=TRUE DIDT=TRUE 
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DDR3L (1V35 S3) REGULATOR 


PPBUS_S5_HS_ COMPUTING 








1 


CRITICAL CRITICAL 
107434 C7433 
0.001UF 
: : 4 SOV 
2 CERM-X6 2 CERM 
PP1V35_S3 - E heat 30.5 be_nBah2o7430.5: as 


4 PLACE_NEAR=C7435.1:3MM 
CRITICAL 
66 65 63 62 60 57 56 46 Pp5v_ 34 


° ¢ C7401} 


CRITICAL oe 
iov 












































C7400 





(DDRREG_DRVH) 








CRITICAL 
Q7430 


se ppg NOTEST TRUE , ; FDMS3602S CRITICAL 
DDRREG VBST POWERS6 
L7430 


2° PIN —DDEREG FB DDRREG_DRVH z x me : 1.0UH-20%-15A-0.00660HM XW74 50 


GATE_NODE=TRUE 
17 EIRD—MEMVTT_ PWR _EN DDRREG_LL pintaTauE 


TPS51916 NODE : E PPDDR_S3 REG R 1 2 
DDRREG EN 3 a oo VOLTAGE=1.35V 56 PP1V34_S3 



























































GATE_NODE=TRUE 
DRVL DDRREG_DRVL pinTsTsuE E MIN_LINE_WIDTH=0.8 MM 

= 15281822  MININECK_WIDTH=-0:1 mm 
CRITICAL PGOOD/2 DDRREG_PGOOD CRITICAL VOUT = 1.35V 


VDDOSNS DDRREG_VDDOSNS +c7440 9A MAX OUTPUT 
C7415 ? VTTL2 PPOV675_SO_DDRVTT — 330UF £ = 400 kHz 


0.1UF — i DDRREG_MODE ie. goer 
ss i VERENS DDRREG_VITSNS 1 , CRITICAL |* BoLy-tat 








DDRREG_1V8_VREF 









































10% 


x7e-cenm 2 DDRREG_TRIP s , trees (opaEG_Davt) CaSE—B2~SM1 


0402 7402. 6 VTTREF 63 PPVTTDDR_S3 CRITICAL 


PLACE, 0.6218 Loma max load 





























CRITICAL NECK 0117" mm 


VTT THRM 
OMIT_TABLE GND PAD C7461 
10UF 


. | 2 20 
al 









































XS5R 











2 























—DDRREG_P1V35_L 4 ° . F F €7460, C7461 close to memory Cee 


SM 
¢—_—_____e—______ 


Q7419 eal = : (woRREG_vDD 1a. GON NC_ISNS DDR_S3P 
SSM3K15FV eas-s7s00. 20:30 xw7400 : PLACE_NEAR=C7442.1:2MM 
SOD-VESM-HE su , Faia NC_ISNS_DDR_S3N 


CRITICAL 1 





4 


























OMIT_TABLE # ¢-GND_DDRREG_SGND prabieas (alas 


[——_$+4 











WIDTH=0.17 mm 
VOLTAGE=0V 














MEM_VDD_SEL_1V5_L 











DDRREG_VDDQSNS_R 
MIN_LINE, 72 MIN_LINE. TH=0.2 mm 
MIN_NECK. i MIN_NECK. TH=0.17 mm 








PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





114Ss0411 RES,MTL FILM, 1/16W, 100K, 1,0402, SMD, LF R7416 CRITICAL PPDDR:1V5 





11480391 RES,MTL FILM, 1/16W, 60.4K,1,0402, SMD, LF R7416 CRITICAL PPDDR:1V35 





376S0612 MOSFET, N-CH, 30V, 100MA, 7. 00HM, SOT-723, HF 07419 CRITICAL PPDDR:1V5 





11480428 RES, MTL FILM, 1/16W, 150k, 0402, SMD, LF R7419 CRITICAL PPDDR:1V5 
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gs 29 PPBUS_S5_HS_OTHERSV , PPBUS_S5_HS_OTHER3V3 57.565 xz PPSv_s4 


l 65 4 


CRITICAL CRITICAL CRITICAL peau. 85 CRITICAL CRITICAL CRITICAL 
C7543 * C7540 * C7542 C7584 * C7582 


68UF — 68UF — - VOUT = 5V 68UF — 


lev 2 2 2 : 7 4 LOOMA MAX OUTPUT 1év 2 
POLY-T: POLY-TAI n 3 


POLY-TANT 
CASE-D2E-SM CASE-D2E-sM CRITICAL CASE-D2E-sM CASE-D2E-SM CASE-D2E-SM 


167505 ¢ 




































































P5VP3V3_VREG3 




















P5VP3¥3_ VREF2 
32 PP5V_ S40 SKIP_5V3V3 J INAUDIBLE PP3V3_S5 
60 





57 56 55 46 3. 
6a 66 65 63 6 

















VOUT = 5.0V SKIP_5V3V3: AUDIBLE 8 ? ? VOUT = 3.3V 
1 j i : 
10.8A MAX OUTPUT 15280688 TELEINE R7500 2 7 ; 15280754 


76 MM 
MIN_NEC! 


10.5A MAX OUTPUT 
= * a 2 WIDTH=0.2 MM 
CRITICAL 2 


“3 ; CRITICAL = 
090 eg L7520 CRITICAL Saas Ee 800) KHZ 


i L7560 peer dea 
CRETrcat 1. 0UH-21A-0.0060HM ids EPR TPSEEL.. Corerent * 376S0958 1. 0UH-22A 
MI T-1ROMS Sov 4 5VP3V3_SKIPSEL 9 PCMCO63T-SM 
eae PCMB103T-1R0M! Q7520 2oe R7544 P - SKIPSEL2 CRITICAL C7572 1 
CSD5887205D 603-1 
L 3300F ; VIN sonsxe 1 3 OcSEL SMc_PM G2_EN 36 37 Q7560 o.o01ur + 


T~ 20% 10 P5VS4_ TG ayuew FDMS3602S 10t 
POWERS6 oy 


a. MIN_LINE, z MP-LE : 
case ot : MIN_NECK_| t 402 P5VS4_ VBST IVBST1 P3V3S5 VBST = i Tae 
prpT=TRUE ‘SWITGH_NODE-TRUE | 


CASE-D3L-SM P5VS4_vsw ‘ = 2 DIDT=TRUE  SHITCH_NODE-TROE 

CRITICAL MIN_LINE_WIDTH=0.6 MM E Ny GATE_NODE=TRUE CRITICAL CRITICAL 
MIN_NECK_WIDTH=0.2 MM = P5VS4_ DRVH IDRVH1 P3V3S5 DRVH ip 
C7552 71, DIDT=TRUE - GATE_NODE=TRUE DIDT=TRUE brpT=TRUE GATE_NODE=TRUE a 1 €7590 
330UF — : P5VS4 LL sw P3V3S5 LL E : =— 1 
NO STUFF MIN LINE | ; {ETCH _NODE-TRUE DIDT=TRUE proT-TRUE SWETCH_NODE-TRUE NO STUFF 20% 

*R7599 ieee : P5VS4_DRVL. DRVL1 P3V3S5 a 
= MIN_LINE : GATE_NODE-TRUE DIDT=TRUE pror-TRur GATE_NODE-TRUE MIN_LINE_W 
1 MIN-NECK 1 : peed Capi a wagaes MIN-NECK 1 
Lee P5VS4_CSN1 cSNI P3V3S5 


2 603 





























































































































TPs51980 3 























POLY-TAi 
CASE-D3L-SM 


2 

















CASE 






































C7553.1:3MM 








C7592.1:3MM 














P3V3S5 
P5VS4_SNUBR IODE RE 

P5VS4_VFB1 VFB1 VFB2 P3V3S5 . Seno Ea 
P5VS4_COMP1 COMP 1 comp2[_15 P3V385 MIN_I WIDTH=0.2 MM 


NO STUFF 
+ C7398 
_ 0.001UF 
THRM_PAD (Ar 10s 
2) X7R-CERM 
= 0402 














23MM, 














PLACE_NEAR. 


PLACE_NEAR: 








2 


XW752 al 


1 


o [I> 25VS4RS3_EN a leN1 EN2 S5_PWR_EN 
« Qo PSVS4Rs3_PGOOD IPGooD1 PGOOD2 S5_PWRGD 











f 
: 
q 
% 
5 

















PLACE NEAR=L7560 


PLACE, 


| 








P5VS4_VFBI_R 





P3V3S5_VFB2_R 








2 2 


2 
ee [mr7s22 -O1K : : 2. ; : + an TSEDe) [exw7se2 


MF-LE 6 F-LE ME-LE 
1 1 402 » F-LF 2 2 402 2 1 1 
































p5vs4_csp1_R PPT XW7500 pavass comes R P3V3S5 CSP2_R  PIDISTRUE 





























PLACE_NEAR=U7501 
1 





P3V3S5_VFB2_RR 
























































GND_5V3V3_AGND 





MIN_NECK_WT! 
VOLTAGE=0V 
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1.05V SO Regulator 





PPBUS_SS. 


c7622 + 
1000PF 








716 15 11 8 ¢ _PP1V05_SO 
68 65 61 

















P1V05S0_BOOT_RC 











66 65 63 62 60 56 55 46 33 32 
a8 





CRITICAL 


Q7630 


a FDPC1012s 
LLP 




















VLDOIN 





Short Rsense 





























Scrub S3 & connections! 
U7600 


Piv05S3_EN 4 \ — 
TPS51916 THE_WE carer 
61 B1VO5S0_EN “ 2 L7630 
: ' ‘ 1.0UH-20%-11A-0.0110HM PP1vO5 SO 


QFN 
DRVL| u 
P1V0S5_SO_VREF 
CRITICAL PGOOD ¢ 2. 1 2 4 
WIDTH=0.6 mm NE_WIDTH=d Vout = 1.05V 
NOSTUFF rpTH=0.2 
CRITICAL 


VDDQSNS|_2 " wroTe= 4 
P1v05s0_F . 2 v ‘ 

,| 5A MAX OUTPUT 

+ 







































































C7615 
.1UF : eo) 
P1vo5s0 2 VITSNS| : =e 


10% 


FE 400 KHZ 




















P1Vv0SSO 











VITREF 











VTT THRM Piv05S0_ LL SNUB 
DIDT=TRUE 
NOSTUFF CRITICAL 


PGND GND GND PAD 
2 “| _ 05S0_PGOOD 77 41 ony ee AV05 SON 
q ql P1v05S0_PGOOD 6 ~ 7648 ee 2 
“ios a xW761 el 
sm 









































P1V05S0_VTTREF 






































xXW7600 
SM 



































P1V05S0_AGND + 
PLACE_NEAR=U?600.21: 











P1v05S0_vpDQsNs 
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1.05V SO Power Supply 
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Page Notes 





Power aliases required by this page: 


PPVIN_SOSW. BKLTFET  (9-12.6V LCD BACKLIGHT INPUT) 


(SV BACKLIGHT ER INPUT) 


(SV KEYBOARD BACKLIGHT INPUT) 





BOM options provided by this page: 
BKLT:ENG - Stuffs 10.2 ohm series R for engineering builds 


BKLT:PROD - Stuffs 0 ohm series R for production 











SENSOR ON PAGE 54 USES R7700 TO MEASURE THE 
POWER GOING TO LCD BACKLIGHT 


R7700 
0.025 
1% 


CRITICAL 


Q7700 
FDC638APZ_SBMS001 


740S0159 
CRITICAL 


F7700 
3AMP-32V are 


0612 
2 ae. 2 ss PPVIN_SOSW_LCDBKLT_F_ 1 2 
3 4 


PPVIN_ SOSW_LCDBKLT 
MIN_LINE_WIDT MM 
MIN-NECK_WIDT 

E VOLTAGE=T2 . 9V. 
MAKE_BASE=TRUE 








lw SSOT6-HF 


in 





51 40 25 PPBUS_G3H @2PVIN SOSW LCDBKLT R 
68 





PLACE_NEAR=97701.5:3MM PLACE_NEAR=L7710. 








15281527 
CRITICAL 





> C7700 ’R7701 5 
— 1000PF 


= 80.6K 
16V “ 
2 


L7710 
22UH-20%-2.4A-0.1050HM 
X7R-CERM a2. om 
aoe ME-LF 


te eT N12 


DENG030C~5é 


37180704 


CRITICAL 
D7710 


POWERDI-123 


° - DE ° 


DFLS2100 


NOSTUFF 
C7701 

















PPVOUT_SO_LCDBKLT 
ISNS LCDBKLT P 

















LCDBKLT_EN_L 





77 40 ISNS LCDBKLT _N 





C7712 
0.1UF 
10% 
PP5V_SO 3 25v ? 


28V 
ad X6S-CERM X5R 


os03 402 


C7717 
1000PE 
El i i 3 100 


100v 
si 7 
PLACE_NEAR=D7710.K:2™m 5 ppt 






























































a8 R7744° *R7745 © 
meat 0 ) 


402 5% 5% = PLACEMENT_NOTE: 


2 isiew i/ilew 
ME-LF 


MEF-LE 
402 
2 402 


402 5 
@2PS5V_SO BKLT A 


e PP5V_ SO BKLT D 








PLACEMENT_NOTE: 








SANDWICH C7710 


PLACE_NEAR=L7710.1:5MM 


AND C7711 


SANDWICH C7713 AND C7714 
PLACE_NEAR=L7710.1:5MM 


SANDWICH C7715 AND C7716 
PLACE_NEAR=D7710.K: 5MM 
PLACE_NEAR=D7710.K: 5MM 
PLACE_NEAR=D7710.K: SMM 
PLACE_NEAR=D7710.K: 5MM 
PLACE_NEAR=D7710.K: SMM 


PPVIN_SW_LCDBKLT_SW 


PLACE_NEAR@=L7710.1:5MM 





C7740 ? 


PLACE_NEAR=U7700.5:5MM 4 1p 


10% 
lov 


ca 4 Q7701 
402-1 SI7812DN 


PWRPK-1212-8 





LCDBKLT_TB_XWR * 





CRITICAL 











sa GND_BKLT_SGND 





se LCDBKLT_FET_DRV_R 

















*R7733 














U7700 


LLP 


LP8548B1SQ_-04 
BKLT_SD 1|sp 


1/200 
ME 
2 201 

















258 LCDBKLT_ SW 
swt 
FBL 2+ 














VSENSE_N 
VSENSE_P 














LCDBKLT_FB 
458 LCDBKLT_ FET _DRV 














BKLT_SENSE_OUT SENSE_OUT oP 








PLATFORM_RESET NO LONGER GATES THE BKLT_EN AS BOTH COME FROM PCH ISET_KEyB|2°_BKLT ISET KEYB PART NUMBER 


BKLT:ENG 
EN PLACE_NEAR=U7700.13:10MM 


DESCRIPTION REFERENCE DES 





CRITICAL BOM OPTION 








PWM_KEYB BKLT_KEYB1 116s0004 


BKLT KEYB2 


KEYB1 
KEYB2 





RES,MTL FILM,O OHM, 1A MAX, 0402, SMD 














R7720,R7721 CRITICAL 





BKLT: PROD 
EDP BKLT PSR EN 














@—BKLI_EN R 











SCL (1Pu) 
SDA (1PU) 





NO STUFF 
1/200 sw2 


FB2 











KBDLED CATHODE1 


MIN_LINE_ 
MIN_NECK_ 








CRITICAL 
35384160 


R7721 BKLT:ENG 


PLACE_NEAR=U7700.14:10MM 
10.2 = 


a 2 KBDLED_CATHODE2 
WN MEN_LINE 
0.1% MT 
1/l6w 
TE 
402 


NPO-COG 
0201 














se _GND_BKLT_SGND 


GND_SW 


GND_SW2 





GND_SW 











23 
7 


SMC_SYS_KBDLED —BKLI_PWM_KEYB 





PLACE_NEAR=U7700.2 











NO STUFF 
1/20W 


ME 1 C7747 
o2pt L_ 33pF 


25V 
NPO-cOoG 
0201 


2 





sa PPVOUT BKLT FB2 
sa PP5V_SO_KBDBKLT_SW 


XW7700 
sM 


eb 62-4 











GND_BKLT_SGND 





xXW7720 








GND_BKLT_SGND 
MIN_LINE_WIDTH=0.4 MM 
60 58 54.53 45 44 41 32 MIN_NECK_} 
6 VOLTAGE=0V 











PLACE_NEAR=U7700.6:5MM 
_NEAR=D7720.K:2MM 
15281701 
CRITICAL 


L7720 
10UH-20%-1.4A—0.170HM 
5345 44 41 


2.4K 

% (YYY 2 
1/20W Z = 
Fa 


9 202 ,_NEAR=07700.15 


37180572 


i CRITICAL 
R7753 


PPVQUT_SO_KBDBKLG 








PSTO41H-SM 
RB160M-60G 


PLACE_NEAR=L7720.2:5MM 


1-C7721 


2,.2UP 
10% 10: 

25V lev 
XSR-CERM X5R-CERM 
603 0201 


C7725 
0.001UF 
Ff 


C7726 


1,.0UF 
10% 

5ov 
x7R 
080s 


























ea 66 62 I2C_BKLT SCL BKLT_SCL 














2 
































68 ss 62€BT> I2C_BKLT_ SDA 4 


I2C ID DEDICATED.ONLY CONNECTS TO JERRY 


BKLT_SDA 














ne PLACEMENT_NOTE: PLACEMENT_NOTE: 
ME 


o201 SANDWICH C7720 AND C7721 
PLACE_NEAR=U7700.16:10MM PLACE_NEAR=L7720.1:5MM | PLACE_NEAR@L7720.1:5MM 





T-BONE C7726 
PLACE_NEAR=D7720.K: 9MM 





AND C7727 


PLACE_NEAR=D7720.K: 9MM 


SANDWICH C7723 AND C7724 
PLACE_NEAR=L7720.1:5MM E_NEAR=D7720.K: 5MM _NEAR=D7720 .K: SMM 


PLACE_NEAR=D7720 .K: 5MM 


PBUS LINE WIDTHS LCD BKLT LINE WIDTHS BKLT LINE WIDTHS 


(225v_S0_BKLT A PPVIN_SOSW_LCDBKLT_F 
MIN_LINE_WIDTH=2 MM 


LCDBKLT_FET_DRV_R 





LCDBKLT_SW 


(—22SV_S0_BKLT D_ se 


MIN_NECK_WIDTH=0.25 MM 


MIN_NECK_| 
VOLTAGE=5V 


VOLTAGE=12 


PPVIN_SOSW_LCDBKLT_R 


MIN_LINE_WIDTH 


+9V 





2 MM 


MIN_LINE. i=2 MM 
DTH=0.25 MM 


MIN_NECK_| .25 MM 
VOLTAGE=5V 


DIDT=TRUE 
GATE_NODE=TRUE 





MIN_LINI 
MIN_NEC! 


VOLTAGE=12 
MIN_LINE_WIDTH=2 MM 


MIN_NECK_WIDTH=0.25 MM 


WIDTH=2 MM 
.9V 
PPVIN_SOSW_LCDBKLT_FET 


LCDBKLT_FET_DRV 


MIN_LINE_WIDTH=2 MM 
MIN_NECK_WIDTH=0.25 MM 
VOLTAGE=53V 

SWITCH_NODE=TRUE = DIDT=TRUE 


PPVIN_SW_LCDBKLT_SW 





H=0.25 MM MIN_LINE_WIDTH=2 MM 
MIN_NECK. TH=0.25 MM 


VOUTAGET SY DIDT=TRUE 





VOLTAGE=5V 
MIN_NECK_W 


VOLTAGE=12. 


MIN_LINE_WIDTH=2 MM 


GATE_NODE=TRUE 


TH=0.25 MM 
ov 


PPVIN_SOSW_LCDBKLT 





MIN_LINE_WIDTH=2 MM 


MIN_NECK_W. 


VOLTAGE=12. 


DTH=0.25 MM 
ov 


MIN_LINE_WIDTH=2 MM 
MIN_NECK_WIDTH=0.25 MM 
VOLTAGE=53V 

SWITCH_NODE=TRUE DIDT=TRUE 


PPVOUT_SO_LCDBKLT 





MIN_LINE_WIDTH=0.5 MM 
MIN_NECK. TH=0.25 MM 
VOLTAGE=53V 


PPVOUT_BKLT FB 





PP5V_SO_KBDBKLT_SW 





MIN_LINE_WIDTH=0.5 MM 
MIN_NECK_WIDTH=0.25 MM 
VOLTAGE=40V 


SWITCH_NODE=TRUE DIDT=TRUE 


PPVOUT_SO_KBDBKLT 





MIN_LINE_WIDTH=0.5 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=40V 


PPVOUT BKLT FB2 





MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.25 MM 
VOLTAGE=40V 


SYN 


MASTER=J44 


8/12/201 


“LCD AND KBD BKLT DRIVER 
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WWW. AliSaler. 


l05V SUS. 1DO 


Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active. 
Pull-—ups (3) must be 51 ohms to support XDP (not required in production). 
70mA is required to support pull-ups. Alternative is strong voltage 
| 


1.5V SO Switcher 


PP3V3_ S5 





CRITICAL dividers (200/100) to 3.3V S5, which burns 100mW in all S-states. 
15281051 





VIN oe 
U7870 é CRITICAL CRITICAL 


ISL8009B L7870 SDE SON 
DEN 2.2UH-2A-0.155-OHM PP1v5_ SO 


« [ap_P1V5s0_ EN en CRITICAL 1x Piv5_SO_sw 1 Y L2 ‘ t : U7840 


Si TPS720105 
MINCNECK-WIDTH-O:2 mm Vout = 1.508V es 61 60 as as a1 » PP3V3_ SUS SON PP1VO05 SUS 
« @@}-P1V5S0 PGOOD Bake vee ae 


MAX CURRENT = 0.6A BIAS 





























SKIP RSI 





Mot carkakeY= 0.350 
Freq = 1.6MHZ ax Current = Z 








GND THRM_PAD 


35382535 a 4 














P1V5_SO_FB_R CRITICAL CRITICAL 


C787 
10P 











a 

0 
COG-CERI 
040 











Piv5_ SO FB 




















= 0.8V * (1 + Ra / Rb) 





SYNC_MASTER=J44 SYNC_DATE=08/12/201 


C3 Apple Inc. aoa D 
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1.5V SO Audio Switch (BYPASSED) 


R8042 PP1Vv5_SOSW_AUDIO_HDA 
0 


‘alae AVN Miceoermmea see Je27 SUS Switeh 


¢ MIN_NECK_WIDTH=0.17 mm 
1/200 WOLTAGE 
MAKE_BASE=TRUE 








NOSTUFF 








U8020 


TPS22934 


WCSP 0612-SHORT 

PP3V3 SUS FET R PP3V3 SUS F 
VIN vour VOLTAGES3 . 3V 
EDP: 0.5A = 





@ 11 14 45 59 61 65 





MIN_LINE, 


TH=0. 50MM EDP: 167mA 
CRITICAL MIN_NECK, 


IDTH=0. 20MM 





CRITICAL 
U8040 
P1V5S0SW_AUDIO_EN GND 











U8020 


Part TPS22934 














NOSTUFF END, 


C8040 by} 

a etUE Type Load Switch 
6.3 

o2oien R(on) 19.6 mOhm Typ 


@1.8v 21.8 mOhm Max 








ot 
Part TPS22924C a 








Type Load Switch 








R(on) 63 mOhm Typ 
@ 3.6v 77 mOhm Max 




















Current 2A Max Current 1A Max 


























PCH HSIO Switch 





3.3V SSD Switch 


61 58 54 53 45 44 41 32 





aa 
aa 6 


MF 

0612-SHORT 

PP3V3_S5 PP3V3_S4 FET R PP3V3_S4 48 29 34 37 30 42 63 64 65 68 53 37 17 16 15 11.¢ ¢ PP1VO5_SO 
VOLTAGE=3 . 3V 68 és 

MIN_LINE_WIDTH=0. 50MM 6. 2s 29 27 26 18 1716 15 12 11 s -PP3V3_S5 

MIN_NECK_WIDTH=0. 20MM 77 68 65 61 60 55 56 














d 
CRITICAL 
S4_PWR_EN on u8s000 














4 VDD 
Part TPS22920 VDD oF U8005 

R SLG5AP1471V 
Type Load Switch U8070 fini D 
SLG5AP1453V D 


R(on) 5.5 MOHM TYP P3V3S0SW_SSD_FET RAMP ICAP cael D 
@ 3.6V 8.8 MOHM MAX 
































PCH_HSTO_ PWR_EN 


ON 
CRITICAL aaa ae s| EDP: 1.84A 
bo 25 ETN>-SSD_PWR_EN ION s PP3V3_SOSW_SSD_FET Cae 





s PP1V05_SOSW_PCH_HSIO 




















41 65 


VOLTAGES3. 3V EDP: 5A GND 
| MIN_LINE_WIDTH=0.5 Mm 
oo 
C80051 


= MIN_NECK_WIDTH=0 | 20MM Sense R on sensor page 
NOSTUFF U8070 sl U8005 
R8070 


é [mp —23¥380_ EN LANA/2 SLGSAP1453V SLGSAP1417V 
S 3 Swit ch eon Load Switch Load Switch 


ME 9.8 mOhm T 
0201 7.8 mOhm Typ TBD mOhm Nae 
8.5 mOhm Max 





Current 4A MAX 
















































































U8010 
PP3V3_S5 TPS22924 PP3V3_S3_FET R PP3V3_S3 


cSP VOLTAGE=3 . 3V 
[Al mw LIne wrorH-0. som EDP: 1.02A 


Jvin voor MIN-NECK_WIDTH=0 . 20MM 


5.3A Max Jaga: 











15 18 19 39 42 65 68 


























CRITICAL 


P3V3S3_ EN ION 
ean u8s010 














3 Part TPS22924C 





Type Load Switch 


R(on) 18.5 mOhm Typ REMOVED THE ANALOG POWER GATE AS SLG5AP1471 SHOULD BE AVAILABLE BY THEN 


@ 2.5v 25.8 mOhm Max 














Current 2A Max 














3.3V SO Switch 


08030 Sense R on sensor page 





60 
¢ 18 pp3v3_s5 TPS22924 PP3V3_S0_FET 
5 cse 


)vin vour( 


CRITICAL U8030 





41 65 





EDP: 1A 











P3V3S0 EN 





Part TPS22924C 











Type Load Switch 





R(on) 18.5 mOhm Typ 


@ 2.5v 25.8 mOhm Max 5V SO Switch 


Current 2A Max 























66 65 63 62 57 56 55 46 33 32 __PP5V_S4 





3.3V Sensor Switch 





VDD 


U8050 R8050 U8080 


TPS22934 o SLG5AP1443V 
PP3V3_S4SW_SNS FET R 1 2 PP3V3_S4SW_SNS 
MCSF A/V P5VSO_ FET RAMP cap TDFN 


EDP: 50mA SYNC_MASTER=J44 SYNC_DATE=08/12/201 
VIN VOUT MIN_NECK_| i=0. 1/16 ’ CRITICAL a 


MF-LE 


o CI —25VS0_EN 2 lon s PP5V_SO_FET 
CRITICAL 402 a epee aude Power FETs 


nb NY u8080 aoe SCH_NuM>| D> 
: : 


P 3 TPS22934 SLG5AP1443V 
ar ic) <E4LABEL> 
Type Load Switch 


Load Switch NOTICE OF PROPRIETARY PROPERTY: BRAN 
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R(on) 63 mOhm Typ 15 mOhm Typ PROPRIETARY PROPERTY OF APPLE INC. 
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SMC_SENSOR_PWR_EN 
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S5 Enables 





PLACE_NEAR=U7501.21: 7mm 63 61 a6 29 18 13 YPM SUP S41 
SMC_PM_G2_EN — 


SMC_PM_G2_EN AA (\ 2st sg S5_PWR_EN, — S5_PWR_EN Standby Enables 


MAKE_BASE=TRUE MAKE_BASE=TRUE —= 














NOSTUFF 


CERM-X5R 
azar 


TPAD _VBUS_EN 
BYPASS=U8170.6:2.3mm NOSTUFF 

















61 6o P3V3S3_ EN — P3V3S3_EN 
U8170 a 
: 74LVC1G32 S4_PWR_EN 
36 13 CN PM_SLP_S5_L SOT891 














61 55 DDRREG_ EN — DDRREG_EN 
$4_PWR_EN $4 PWR_EN se vaedayaenen WAKE_BASE=TRUE — 
MAKE_BASE=TRUE 

37 SMC_S4_WAKESRC_EN al 
S5 Power Good 3736 CD : S4_ PWR EN iBSR SIRS Gh NO STUFF NO STUFF 


C8112 C8113 
PP3V42_G3H 


0.47UF 
— 20 10 
PLACE_NEAR=U7501.20: 









































S5_PWRGD 





MAKE_BASE=TRUE, 


USB_PWR_EN — USB_PWR_EN 
MAKE_BASE=TRUE oat 


SSD Enable NO STUFF 


Mobile System Power State Table 
c8114 
63 61 36 29 1813 _-PM_SLP_S4_ 1 PSVS4RS3_EN_RC 








SSD_PWR_EN SSD_PWR_EN 


[OUT 25 20 60 ot 
MAKE_BASE=TRUE 





Ft NO STUFF 
D8175 


sM-201 
RB5212ZS-30 











NO_ STUFF 
R8176 
240 








P5VS4RS3_EN_D 


5V needs to be held up $25VS4RS3_EN [ID * 
so 1.05V can fall after 1.5V NO STUFF 


C8175 


2.2UF 
108 

6.3v 
XSR 


pe 5 PP3V3_S5 









































CEaM-XSR Enabl 
SO Rail PGOOD (BUT Version) R6178 ei so ables 


— PM SLP_S3 26 27 46 
os 62 36 18 17 13 (TT) PM SLP_S3 LAA \i-PM_SLP_S3_RL 














SC70-HE i 
8180 fez gs PM SLP_S3 BUF _L R8183 

PP3V3_S5 MAKE_BASE=TRO 330 

3 NOSTUFF , NO STUFF 

“R8151 


D8185 1/20 
54.9K SM-201 
18 
1/200 


: RB521ZS-30 
Me 1 - 


9 202 


PP5V_sO 61 65 68 


16 17 32 41 44 45 53 54 58 60 











1/20W 
qe ME 


J 2 2 
VMON_5V_DIV 2 ALL _SYS_PWRGD NO STUFF 
Divider: 1.07V Nr SOPGD Cc = 





P1V5S0_EN P1V5S0_EN 


sce afnn-07600.16 " ee ear : 7 MAKE_BASE=TRUE 
1.5V Codec Enable (BYPASSED NOW) A P5VSO_EN RB5212ZS8-30 P5VSO_EN 
P1v05 END 2 TARECBASESTROR ee ee 
C8159 » PLACE_NEAR@=U8040.02:7mm 
1UF 0 7 NOSTUFF 


RB5212ZS-30@ P3V3S0_EN P3V3S0_EN 
v R8145 MAKE_BASE=TRUE = 
tov CRITICAL 






































100K : PLAL 18030 .C2: 6mm 
Q8150 » [D> AUD_PWR_EN LAA /\2—PLWVSSOSW gAUDIO EN : . . 
, 


NOSTUFF 1 «1 57 P1VO5S0O_EN P1Vv05S0_EN 
VMON_Q2_BASE ASMCCO179 1/20W NOSTUFF MAKE_BASE=TRUE 
2 DFN2015H4-8 D8146 al R8146 NO STUFF 

PP3V3_S0 2 7 : si-201 eee NO STUFF 
NCX 


« (|_4 BlvscopEc_EN_D 2 C8185 * C8187 
( NOSTUFF . 0.68UF 
*R8158 2 VMON_Q3_BASE 37680854 a) : 2 


—— 0.22U0F 
T— 10% 
15K RB5212S-30 
































: 2 Cen 
a : nox PLACE_NEAR=U8040.C2 7mm =O is 

ht i 
3 20l 


VMON_3V3_DIV 


Sav Divider: 1.07¥ ae 3.3V SUS Detect 


PP3V3_S5 
























































SOPGD_BJT_GND_R 


No stuff C8131, 12ms . PP3V3_SUS 


Min delay time CHGR VFROQ Generation 
R8155 : 


U8130 Sense input 
1K threhold is 3.07V 
68 65 63 61 60 59 47 s PP1V5_SO LANA VMON_0Q4_BASE 


61 46 27 26 _PM_SLP_S3_BUF_L 

















Vbe 0.7V max @ 2mA 
Vce(sat) 0.1V max @ 1mA 
Ql Vth 0.7~1V @Id 250uA 


¢ 3837 36 34 33 30 17 _PP3V42_G3H 
CRITICAL 4 = é 


2 63 61 52 














VDD 


65 61 60 59 45 14 11 e _PP3V3_SUS 





U8130 RESET* 
TPS3808G33 
SUS _PGOOD CT 3 OFN wre} SUS _PGOOD VFRQ Low: Fix Frequency 





Thresholds: 





VFRQ High: Variable Frequency 
NO STUFF Pe 


PAD 
VDD: 2.734V-3.010V jot 2 * C8131 


6 Q8131 
V2MON: 2.815V-3.099V (ISL version used for development) Pa = OnE: DMN32D2LFB4 
V3MON: 0.572V-0.630V zoey 
V4MON: 0.572V-0.630V 








SO Rail PGOOD Circuitry 














DFN1006H4-3 
X7R-CERM SYM_VER_2 
0201 
30 PP3V3_S0 
a P5VS4RS3_PGOOD 
PPiv0O5 SO 


SOPGOOD_ISL 




















3717 16 15 11.4 6 
6a 











«1 _PM_SLP_S3_ RL 
62 65 62 61 60 59 47 2 _PP1V5 SO 
2 





0 5: 
5 


PP5V_S0O 








4 
é 
3 
if 











P1V05S0_PGOOD 2 SUS Enables 
“R8170 


R8168 1/200 PM_SLP_SUS_L PM _SLP_SUS_L 
cra 8160 100 201 MAKE_BASE=TRUE SYNC_MASTER=J44 SYNC_DATE=08/12/201 

ibaa 1/200 1/200 0 U DDRREG_PGOOD LANA 

.19V @ 4.5vmin ME ME ISL88042IRTEZ 


x 
2 . 2.202 TDFN 35382310 eoeeons Tat : Ex Power Control 
ten : J0% : 
sy nivaders ESV_DEV VMOW v2Mon MR* Dx NC ME 


F Bp S217 Ne NOIR a 
201 
P1V5 DIV VvMON v3mon aloe I QM te Tne <SCH_NUM> 
OSU Seer P1v05_DIV_vMON \v4MON RST*)2 ALL SYS PWRGD R ALL_SYS_PWRGD + ie ay:Se-e §-23v3sSUS_EN P3V3SUS_EN PP $ oTeT oN 
sorcoon_z s s L => MAKE _BASE=TRUE ro) 
soar DE : GND __THRM_PAD <E4LABEL> 


SOPGOOD_ISL 
































NO STUFF 
0.723 @ 1.02vmin 7 *) 2 
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=MEM B_DO<21> 
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=MEM <22> 
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MEM, <6> 7 7 E MEM_B_DQ<58> 
MEM, <4> 20 7 7 MEM_B_DQ<59> 
MEM, <O0> 20 7 7 MEM_B_DQ<60> 
MEM, <3> 7 7 E MEM_B_DQ<61> 
MEM, <7> 7 7 MEM_B_DQ<62> 
MEM, <5> 7 7 MEM_B_DQ<63> 






































=MEM_B_DQS_P<1> 


=MEM_B_DQS_N<1> 
=MEM B DOS P<3> 


MEM_A_DQS_P<0> 
MEM_A_DQS_N<0> 
MEM A DOS P<1> 
MEM_A_DQS_N<1> 
MEM_A_DQS_P<2> 
MEM_A_DQS_N<2> 


MEM _A_DQS_P<7> 7 zg MEM_B_DQS_P<0> 
MEM _A_DQS_N<7> 7 MEM_B_DQS_N<0> 
MEM A DOS P<5> 7 MEM B DOS P<1> 
MEM _A_DQS_N<5> 7 zg MEM_B_DQS_N<1> 
MEM _A_DQS_P<2> 7 MEM_B_DQS_P<2> 
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=MEM_A_DQS_P<1> ‘ 7 MEM_B_DQS_P<5> =MEM_B_DQS_P<7> 

=MEM_A_DQS_N<1> ( 7 MEM_B_DQS_N<5> =MEM_B_DQS_N<7> ee a 
MEM_A_DQS_P<6> ” ? 7 MEM_B_DQS_P<6> MEM_B_DQS_P<6> 7 Apple inc. <SCH_NUM> ] D 
MEM A DOS N<6> 1 1 1 E MEM B DOS N<6> MEM B DOS N<6> 7 © 
MEM _A_DQS_P<0> - 7 MEM_B_DQS_P<7> =MEM_B_DQS_P<6> 
MEM _A_DQS_N<0> 7 MEM_B_DQS_N<7> =MEM_B_DQS_N<6> 
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=MEM_B_DQS_N<0> 
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J4813 (KEY BOARD CONN) POWER RAILS 
rene PP3V3_S4 34 37 38 42 60 FUNC_TEST 


cy 


trun _PP3V42_G3H 37.38.39 45 51 NC NO_TEST 
‘TRUE PM_SLP I = 


c> 
Cs _PP0v675 SO DDRVTT 
c> 


U0500 CHARZ TPS 





Functional Test Points 


10 23 14 [= PCIE TBT D2R P<0> 
0 23 14 [PCIE TBT D2R_N<0> 








PPA400 
PPA401 





zane _WS_KBD1 

zeun _WS_KBD2 

seur _WS_KBD3 

zane WS _KBD4 

tens _WS_KBD5 

seur _WS_KBD6 

seue WS KBD7 

zaun _WS_KBD8 

seur _WS_KBD9 

teur _WS_KBD10 

zene _WS_KBD11 

seur _WS_KBD12 

seur _WS_KBD13 

zeue WS _KBD14 

teur _WS_KBD15. 

steur _WS_KBD16 

zene _WS_KBD17 

sau WS KBD18 

cteur _WS_KBD19 

sang _WS_KBD20 

zene _WS_KBD21 

seur _WS_KBD22 

zene _WS_KBD23 

zaue _WS_KBD_ONOFF_L 
zane WS _LEFT SHIFT KBD 
zene WS _LEFT OPTION KBD 
zane _WS_CONTROL_KBD 








J6050 (LEFT FAN CONN) 


FUNC_TEST Zz aw’ 2 PCIE CLK100M_TBT_P 


aa PPSV SO 4 PCIE _CLK100M_TBT_N 1 Ppaa2s 
Cc> PPA424 














PP1vO5_sS0 

















an 
B 
Q 
y 


FAN_LT_PWM NOLTEST 


FAN_LT_TACH 7 CAMERA _D2R_P 
CAMERA D2R N 

















PPA402 
PPA403 


AP_R2D 
AP_R2D 
AP D2R 
AP_D2R 




















SSD_D2R_P<0> 
SSD_D2R_N<0> 








PPA404 
PPA405 











SSD_R2D_C_P<3..0> 
SSD_R2D_C_N<3..0> 














PCIE AP _D2R_P 
PCIE _AP_D2R_N 


6a 63 14 


J4002 (ALS/CAMERA CONN) 70 68 63 








PPA410 
PPA411 





0 00 ON 


SSD_R2D_P<3..0> 
SSD_R2D_N<3..0> 

















SMBUS_SMC_1_SO_SCL 32 36 39 43 
SMBUS_SMC_1_SO_SDA 
PP5V_S3RSO_ALSCAM F 
MIPI CLK CONN WN 
MIPT_CLK_CONN_P 
CAM_SENSOR WAKE L_ CONN 
MIPT_DATA CONN_N 
MIPI_DATA CONN _P 
I2C_CAM SCK 
I2C_CAM SDA 








USB3RPCIE_SD_D2R_P 
USB3RPCIE_SD_D2R_N 


SSD_D2R_P<3..0> 
SSD_D2R_N<3..0> 


22 36 39 43 














PPA420 
PPA421 














PP3V3_S0 











P2MM 
‘SM 


Ce) PPA408 


PLACE_NEAR=U0500.AY10: 6M 








HDA SDINO 


15 18 19 39 42 60 65 

















PP3V3_S3 
PP3V3_S5 811 13 15.16 17 18 26 27 2 
59°60 61 65 77 
PP3V3_S5_ AVREF_SMC ” 
PP3V42_G3H 30 6 37 38 39 45 51 
ce é 
PP5V_SO 1 
83 
PP5V_S4 33 
a 
PP5V_S5 36 
PPBUS_G3H ar 
PPDCIN G3H 


























3i MIPI_CLK_N 
MIPI_CLK_P 











PPA441 
PPA442 





























3i MIPT_DATA_N 
MIPI_DATA P 








PPA443 
PPA444 








J9500 (RIO POWER PINS) 
TRUE PP3V3_S4 29 34 37 38 42 60 63 


rene _PP5V_S4 233 46 55 56 57 60 62 
seaur _PP1V5_SO 








OY. QU. 














HIULOLULULOLULULOLULRLOLULeLeLOLeLeLOLeLet terete terial 











UU YUURUUQUUY 


PPVCC_SO_CPU 8 10 42 54 65 


USB3_EXTA_D2R_P 
USB3 EXTA D2R N 








GND. U5000 CHARZ TPS 








P2MM (TPAD CONN) 


¥ 
+€2) PPA419 





ij LPC_CLK24M_SMC 





SMBUS_SMC_2_S3_SDA 
SMBUS_SMC_2_S3_SCL 
PP3V3_TPAD_ CONN 
PP5V_S4_ CUMULUS 
2Z2_CLKIN 
PSOC_SCLK 
PSOC MOST 
Z2_SCLK 
PSOC_MISO 
Z2 MISO 
Z2_ MOST 
PSOC_F_CS_L 
22 CSL 
Z2_ KEY ACT L 
PICKB_L 
Z2_HOST_INTN 


PPVTTDDR_S3 ss 65 ce 77 NC_PM SLP_A — ren NC_PM_SLP_A_L 
=" MAKE_BASE=TRUE 








0 UY QOURUOORD J 


USB3_EXTA_R2D_C_P 
USB3_EXTA_R2D_C_N 
USB3_EXTA_R2D_N 

USB3_EXTA_R2D_N 




















NO_TESTs 











USB3_EXTB_D2R_P 
USB3_EXTB_D2R_N 
USB3 EXTB R2D C P 
USB3_EXTB_R2D_C_N 




















TBTBPWRSW, 


QO00 VOUT QU YOROOVUD YU UD OU UOYU 














TBTBPWRSW, 
TBTBPWRSW, 








CLK100M 
CLK100M 

















g6601 (AUDIO 2-MIKE CONN) 





TBTAPWRSW. 








CLK100M 
CLK100M 








UIULOLUULOLULeLeLULeLerU Lee 


DMIC_SDA3 
zane __ SMBUS_PCH_ CLK 14 16 19 39 63 72 DMIC_SDA2 


CO _SMBUS_PCH DATA dae gards. és 


TBTAPWRSW, 











UU UU Y 











DMIC_CLK3 CLK100M 
CLK100M 
CLK100M 


CLK100M 











TBTAPWRSW ISET $3 
C> 
(> TBIAPRWRSW_ISET S3 8 








PPVTTDDR 








g6602 (AUDIO LEFT SPEAKER CONN) TBI R2D_C_P<1..0> 


TBT R2D_C_N<1..0> 
TBT R2D_P<1..0> 
TBT R2D_N<1..0> 








QU00 UO UY 


SPKRCONN_L_OUT_P 

SPKRCONN_L_OUT_N 
J7715 (KBD BACKLIGHT CONN) SPKRCONN_L_ID 5 TDM_ONEWIRE MPM 
zaug PP PVOUT_SO_KBDBKLT 5 SPKRCONN_SL_OUT_P 17 ADAPTER _SENSE 
teue __KBDLED_CATHODE1 5 SPKRCONN_SL_OUT_N 1 PP18V5_DCIN_ FUSE 
rau _KBDLED_CATHODE2 








J7000 (DC POWER CONN) 





























TBT D2R P<1> 
TBT D2R_C_N<1> 
TBT D2R P<0> 
TBT D2R_C_N<0> 




















GND 











J6603 (AUDIO RIGHT SPEAKER CONN) 





SPKRCONN_R_OUT_P 

SPKRCONN R OUT N 

SPKRCONN_R_ID 50 [—* PM_CLKRUN_L 
SPKRCONN_SR_OUT_P PM_SYSRST_L 
SPKRCONN_SR_OUT_N 





D2R_P<1> 
D2R_N<1> 
D2R_P<0> 
D2R_N<0> 
































R2D_C_P<1.. 
R2D_C_N<1.. 
R2D ie} IG_CLK_C_P 
R2D. 2 7 IG_CLK_C_N 


ND 











SMC_ONOFF_L 














Unused nets with offpage 








J8300 (EDP CONN) 


MAIN BATT CONN 
( , PP5VR3V3_SW_LCD 


PPVBAT_G3H_ CONN 
SMBUS_SMC_5_G3_SCL 
SMBUS SMC _5 G3 SDA 


D2R IG DATA C P<2.. (Nets with offpages not used on this project) 
D2R IG DATA C_N<2.. HDD_PWR_EN 15 
D2R WOL_EN 14 
D2R BT PWRRST L 15 
D2R 
D2R 
D2R 
D2R 











g6é100 (LPC + SPI CONN) 























PPVOUT_SO_LCDBKLT : 2 TP neede PP3V42_G3H 
PP5V_SO 
LPC_CLK24M_LPCPLUS 
LPC_AD<0> 








lo foo [wo fo fo fo |w Io 














09000000 goog O00 OUD 





I2C_BKLT_SCL 
I2C_BKLT_ SDA 
LCD_HPD_CONN 
LCD_IRQ_L 
EDP_BKLT_PWM 
SMBUS_SMC_0O_SO_SCL 
SMBUS_SMC_0_SO_SDA 
EDP PANEL PWR OR PSR EN 
DP_INT_AUX_P 
DP_INT_AUX_N 
DP_INT ML P<0> 


Q0UN 











FW_PWR_EN 
FW_PME_L 
ENET MEDIA _SENSE 














SYS_DETECT_L 














LPC_AD<2> 














LPC_AD<1> 








LPC_AD<3> 





(2 MIC CONN) ODD_PWR_EN_L 

ENET_LOW PWR 

AUD IP PERIPHERAL DET 
AUD_I2C_INT_L 
AUD_IPHS_ SWITCH EN 


ENETSD CLKREO L. 

















CON_DMIC_PWR 
CON_DMIC_SDA1 
CON DMIC CLK 


XDP_LPCPLUS_GPIO 
LPCPLUS_RESET_L 
SMC_TDO 
































NC _XDP PCH HOOK4 
NC_XDP_PCH_ HOOKS 
TP_XDP_PCH_OBSFN, 
SMC_TX_L 3 s .NC_XDP_PCH_ OBSFN. 

TP_XDP_PCH_OBSFN 
TEU Ni OBSFN. 


LPC_FRAME_L 3 12 s .NC_XDP_PCH_ OBSFN 
SPIROM USE MLB ; TD RDB UECH_OSEEN. MAKE BASESTRUE yy ‘ons SYNC_MASTER=J44 SYNC_DATE=08/12/201 


DP_INT ML _N<2> 2 MAKE_BASE=TRUE ae 
PM _CLKRUN_L : NC_XDP_PCH_OBSFN TRUE OBSFN 


J4600 (LEFT USB CONN DP_INT ML _P<3> 2 KE_BAS! i Fun ional LCT T 
( ) ; .NC_XDP_PCH TRST L Lani | TRST_L unctiona / c est 
raup _PP5V_S3_ LTUSB AF DP_INT_ML_N<3> 2 MAKE_BASE=TRUE om 


men — 
5 USB LT1 N 7 < H_NUM>]D 

nas ET LPC_SERIRO : 1V05_S0_ PCH VCCAPLLEXP. reMC_1V05_S0 PCH VCCAPLLEXP. Apple Inc. SCH_NU 

eae LPC PWRDWN L AUD CODEC MICBIAS pr aints THE AUD CODEC MICBIAS © 


on 
FUNC_TEST SMC_TDI ‘ MAKE_BASE=TRUE E4LABEL> 
TRUE AUD MIC INRP TRUE NC_AUD MIC INRP NOTICE OF PROPRIETARY PROPERTY: 


SMC_TCK 3 MAKE_BASE=TRUE 


AUD _MIC_INRN TRUE NC_AUD_MIC_INRN THE INFORMATION CONTAINED HEREIN IS THE 
SMC_RESET_L 7 MAKE_BASE=TRUE, PROPRIETARY PROPERTY OF APPLE INC. 
THE POSESSOR AGREES TO THE FOLLOWING 
SMC_ROMBOOT 


I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
SMC_RX_L II NOT TO REPRODUCE OR COPY IT 

SMC III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
ALL RIGHTS RESERVED 


VO0Y 


Esti HOOK4 
MAKE_BASE=TRUE 
TRUE HOOK5 
MAKE_BASE=TRUE 
Tene Ni OBSFN 
MAKE_BASE=TRUE 
Pees N OBSFN 
MAKE_BASE=TRUE 
TEuE OBSFN 
MAKE_BASE=TRUE 




















QU0UN YOO UY 











DP_INT_ML_N<0> 











DP_INT_ML_P<1> 








DP_INT_ML_N<1> 





PCH VSS_NCTF<19> 
PCH _VSS_NCTF<19> 











DP_INT_ML_pP<2> 



































VOUVVUGYUGYUOUULUN U Y 
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J44 BOARD-SPECIFIC SPACING & PHYSICAL CONSTRAINTS 





BOARD LAYERS 


BOARD AREAS 


BOARD UNITS | ALLEGRO 
(MIL or MM) 


VERSION 





TOP, ISL2, ISL3,1ISL4,ISL5, ISL6, ISL7, ISL8, ISL9, ISL10, ISL11, BOTTOM 





NO_TYPE, BGA, P65BGA, BGA_MEM 








MM 16.5 











PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





DEFAULT 


¥ 


=45_OHM_SE 


=45_OHM_SE 


10 MM 


Oo MM 


Oo MM 





STANDARD 











Y 





=DEFAULT 





=DEFAULT 





10 MM 





=DEFAULT 





=DEFAULT 











PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





50_OHM_SE 


TOP, BOTTOM 


Y 


0.095 MM 


0.095 MM 





50_OHM_SE 


* 


¥. 


0.066 MM 


0.066 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL _RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





45_OHM_SE 


TOP, BOTTOM 


¥ 


0.116 MM 


0.116 MM 





45_OHM_SE 


* 


a 


0.083 MM 


0.083 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





40_OHM_SE 


TOP, BOTTOM 


¥ 


0.145 MM 


0.095 MM 





40_OHM_SE 


* 


x, 


0.102 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





37_OHM_SE 


TOP, BOTTOM 


Y 


0.165 MM 


0.095 MM 





37_OHM_SE 


* 


Y 


0.118 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





27P4_OHM_SE 


TOP, BOTTOM 


x 


0.265 MM 


0.095 MM 





27P4_OHM_SE 


¥ 


0.186 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





72_OHM_ DIFF 


N 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





72_OHM_DIFF 


0.105 MM 


0.105 MM 


0.120 MM 


0.120 MM 





72_OHM_DIFF 


ISL2,ISL11 


0.105 MM 


0.105 MM 


0.120 MM 


0.120 MM 





72_OHM_DIFF 


TOP, BOTTOM 


¥ 
x 
Y 


0.146 MM 


0.146 MM 


0.120 MM 


0.120 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





80_OHM_DIFF 


N 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





80_OHM_ DIFF 


0.092 MM 


0.092 MM 


0.120 MM 


0.120 MM 





80_OHM_DIFF 


ISL2,ISL11 


0.092 MM 


0.092 MM 


0.120 MM 


0.120 MM 





80_OHM_ DIFF 


TOP, BOTTOM 


Y 
Y 
Y 


0.125 MM 


0.125 MM 


0.155 MM 


0.155 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





85_OHM_ DIFF 


N 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





85_OHM_ DIFF 


0.080 MM 


0.080 MM 


0.120 MM 


0.120 MM 





85_OHM_ DIFF 


ISL2,ISL11 


0.080 MM 


0.080 MM 


0.120 MM 


0.120 MM 





85_OHM_ DIFF 


TOP, BOTTOM 


Y 
Y 
x 


0.105 MM 


0.105 MM 


0.125 MM 


0.125 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





90_OHM_DIFF 


N 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





90_OHM_DIFF 


0.078 MM 


0.078 MM 


0.200 MM 


0.200 MM 





90_OHM_ DIFF 


ISL2,ISL11 


0.078 MM 


0.078 MM 


0.200 MM 


0.200 MM 





90_OHM_DIFF 








TOP, BOTTOM 





¥. 
Y 
¥ 





0.101 MM 





0.101 MM 








0.180 MM 





0.180 MM 











PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





P65_BGA 


¥ 


0.071MM 


0.071MM 


0.075MM 


0.126MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





1TO1_DIFFPAIR 


¥ 


=STANDARD 


=STANDARD 


=STANDARD 


O.1 MM 


O.1 MM 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





* 


* 


BGA P072_SPACE 








* 


* 








P65BGA PO75_SPACE 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





DEFAULT 


O.1 MM 


? 





STANDARD 


=DEFAULT 


? 





P072_SPACE 


0.071 MM 





PO75_SPACE 











0.075 MM 











Stackup-—Defined Spacing Rules 


Note: Outer dielectric is 0.058 mm nominal, 


Inner dielectric is 0.053 mm nominal. 





SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





1:1_SPACING 


O.1 MM 


? 








SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





1x_DIELECTRIC |TOP, BOTTOM 


0.058 MM 


? 





1x_DIELECTRIC |:s: 


0.053 MM 


2 





1X_DIELECTRIC 











0.101 MM 














NET_PHYSICAL_TYPE 


AREA_TYPE 


PHYSICAL_RULE_SET 





* 








P65BGA 








P65_BGA 





SYNC_MASTER=J44 


SYNC_DATE=08/12/201 
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o E4LABEL> 
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CPU Signal Constraints 


CPU Signal 


Properties 








PHYSICAL_RULE_SET 


ALLOW ROUTE 


ON LAYER? MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





CPU_45S 


=45_OHM_SE =45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=STANDARD 


=STANDARD 


ELECTRICAL CONST SET 


NET TYPE 





T PHYSICAL 


SPACING 








CPU_27P4S 





I=27P4_OHM_SE| =27P4_OHM_SE 





=27P4_OHM_SE 


=27P4_OHM_SE 








7 MIL 


7 MIL 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





CPU_VCCSENSE 








25 MIL ie 











CPU_O8MIL 


0.203 ? 





PCI Express 


Constraints 


CPU_12MIL 


0.305 ? 





CPU_18MIL 


0.457 











CPU_25MIL 





0.635 














PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 


ON LAYER? MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





PCIE_85D 


* 


I=85_OHM DIFF] =85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





CLK_PCIE_85D 


I=85_ OHM DIFF] =85_OHM_ DIFF 





=85_OHM_ DIFF 


=85_OHM_ DIFF 


=85_OHM_ DIFF 





=85_OHM_ DIFF 














SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





PCIE_2SAME 


=3X_DIELECTRIC ? 


PCIE_2SAME 


TOP, BOTTO! 


=4X_DIELECTRIC 


? 





PCIE_TXRX 


=6X_DIELECTRIC Fe 


PCIE_TXRX 


TOP, BOTTO! 


=10X_DIELECTRIC 


z 





PCIE_2O0THER 


=4X_DIELECTRIC ? 


PCIE_20THER 


TOP, BOTTO! 


=6X_DIELECTRIC 


? 





PCIE_2CLK 


=7X_DIELECTRIC 


PCIE_2CLK 


TOP, BOTTO! 


=10X_DIELECTRIC 








PCIECLK_2OTHER 





=7X_DIELECTRIC 











PCIECLK_2OTHER 


TOP, BOTTO! 


=10X_DIELECTRIC 

















NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_T 


YPE | SPACING _RULE_SE’ 


Tt 





PCIE_* 


* 


PCIE_2O0THER 





PCIE_* 


* 


PCIE_2SAME 





PCIE_* 


PCIE_2CLK 





CLK_PCIE 


PCIECLK_2OTHER 





PCIE_TX 


PCIE_TXRX 





PCIE_RX 











PCIE_TXRX 
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CPI 


45 


CPU 1aMqtt 


CPU_TCK 


PCI Express Properties 





ELECTRICAL CONST SET 


NET TYPE 





T PHYSICAL 


SPACING 








PU 


45 


PU_1SMTT 


JTAGX 





PU 


45 


PU_1SMTT 


PCH TCK 





CPU 


45 


CPU _TDO 





PU 


45 


PCH TDO 





PU 


45 


CPU TDI 





CPU 


45 


PCH TDI 





PU 


45 


CPU_TMS 





PU 


45 


PCH TMS 





CPI 


45 


TRST_ L 





PU 


45 


CPUPCH TRST L 





PU 


45 


CPU_PRDY L 





CPU 


45 


CPU_PREQ L 





VCCST_ PWRGD 





CPU _VCCST PWRGD 





BPM L<1..0> 





BPM _L<7..2> 





QUO VOYOVYNCUVTYY 


RCOMP SM 


SM_RCOMP<2. .0> 





RCOMP_ EDP. 


EDP _RCOMP 





RCOMP_OPT 


OPT RCOMP 





UU 


PROCHOT L 





PROCHOT RL 





UU 


CATERR_L 





VIDALERT L 





VIDALERT RL 





VIDSCLK 





VIDSCLK R 





VIDSOUT 





VIDSOUT _R 





PECI 





PECL 





PECL 





QUYQUOQUDU 


PECI 





CFG<19..11> 





CFG<10..8> 





CEG<7ii. > 





CFG<4> 





CFG<3> 





CFG<2> 





CFG<1..0> 





PU_OsMtTt 


RESET L 





PU _VCCSENSE 


VCCSENSE_ P 





00 UY QUROLYU 


CPU_VCCSENSE 


VCCSENSE_N 





























UUUU 





C_P<3:,.,0> 





Cc N<3..0> 





P<3..0> 





UUUU 


N<3..0> 





P<0O> 





N<0O> 





Cc _ P<0> 





Cc _ N<0O> 





P<3..1> 





N<3..1> 





GC. P<3'. 31> 





C _N<3..1> 





P<3..0> 





N<3..0> 





Cc P<3..0> 





Ph eh ebb pPPHREPEB 
bpPpBEBh pp hh bh bb 


HEREEREE PPP PP eee 


Cc N<3..0> 




















UY QUOY YUQIOUROUDYY 





CLK100M. 


CLK100M 





CLK100M. 


CLK100M 





CLK100M. 


CLK100M 





CLK100M. 


CLK100M 





CLK100M. M 


CLK100M 





CLK100M M 


CLK100M 





CLK100M_ cam 


CLK100M 





CLK100M_ cam 


CLK100M 





CLK100M D 


CLK100M 





CLK100M. D 


CLK100M 





CLK100M_ TRT 


CLK100M 





CLK100M_ TRT 


IZ [ro |z ro 


CLK100M 





CAMERA 





CAMERA 





CAMERA 





CAMERA 





CAMERA 





CAMERA 





CAMERA 





hhpppPhPPRRRA 
bb wb wb Pp pp 


HEKREEREEP PP ep 
CnenZahen ena 


CAMERA 





UUYUOVOY YULYOOROUROY 














SYNC_MASTER=J44 
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SYNC_DATE=08/12/201 


Bravtne NOMenn 


<SCH_NUM> 

















USB 2 Interface Constraints 





PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


USB Constraints 








PCH_USB_RBIAS 


=STANDARD =STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


ELECTRICAL CONST SET 


NET TYPE 














USB_85D 











I=85_ OHM DIFF] =85_OHM_ DIFF 








=85_OHM_DIFF =85_OHM_ DIFF 








=85_OHM_ DIFF =85_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





USB 


=4X_DIELECTRIC 


? 


USB TOP, BOTTO! 


=6X_DIELECTRIC 


i 








USB_RBIAS 








=6X_DIELECTRIC 





? 











USB_RBIAS TOP, BOTTO! 








=10X_DIELECTRIC 


? 








USB 3 Interface Constraints 





PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





USB3_85D 





I-85_OHM_DIFF] 


=85_OHM_DIFF 





=85_OHM_ DIFF 


=85_OHM_ DIFF 





=85_OHM_DIFF 





=85_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE-TO-LINE SPACING WEIGHT 





USB3_2SAME 


=3X_DIELECTRIC ? 


USB3_2SAME 


TOP, BOTTOM =4x_DIELECTRIC 


? 





USB3_TXRX 


=6X_DIELECTRIC ? 


USB3_TXRX 


TOP, BOTTOM =10X_DIELECTRIC 


? 





USB3_20THER 








=4X_DIELECTRIC ? 











USB3_20THER 








TOP, BOTTOM =6X_DIELECTRIC 














NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


SPACING_RULE_SET 





USB3_* 


USB3_20THER 





USB3_* 


USB3_2SAME 





USB3_TX 


USB3_TXRX 





USB3_RX 











USB3_TXRX 











System Clock Signal Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





CLK_25M_45S 


* 


=45_OHM_SE 





=45_OHM_SE 


=45_OHM_SE 





=45_OHM_SE 





=STANDARD 





=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 








CLK_25M 








=5x_DIELECTRIC ? 











SATA Interface Constraints 


(Not Used) 





PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





SATA_85D 


I-85_OHM_DIFF] 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





SATA_45SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


+ 
PHYSICAL + SPACING 


5p 





5p 





5p 





5p 





USB_EXTA P 





USB_EXTA N 





SMC DEBUGPRT RX 





SMC_ DEBUGPRT_ TX 





USB2_ EXTA MUXED 





USB2_ EXTA MUXED 





USB2_ EXTA MUXED 





USB2_ EXTA MUXED 


ry ey 2 0 Ie 





USB_LT1 P 





USB_LT1 N 





USB_EXTB 





USB_EXTB 





USB_ TPAD 





OIULULOLULULOLUO Late LeLe 


USB TPAD 





USB_ TPAD 





bbb bbb bbb bh bp 


pbb bb bp hb pp hb fb 


bhp bpp bbb bb bp 


USB_ TPAD 
































pop bb bp fb fb fb 


bh pbb hp PPP 


ppp bb bp bb fh fh 


bb bp bp hb b b bp bp fb 
HE eEePRERER BP 


010 {2 Ja Ja [2 | [a It 





OULU LOLUU LOL EL 


USB3RPCIE 





USB3RPCIE 





USB3RPCIE 





USB3RPCIE 





NC_USB_ IRP 





NC_USB_ IRN 





TP_USB_ 5P 





TP_USB_5N 





NC_USB_ SDP 





NC_USB_ SDN 





NC_ USB CAMERAP 





UOOU0UO ovD 


bbb bb hb bh fh 


bp bp bb bh hb & 


NC_USB_ CAMERAN 





PCH USB_ RBIAS 




















Notes: 
This is here to keep the SATA rules. 

















SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 





SATA_2SAME =3X_DIELECTRIC ? SATA_2SAME TOP, BOTTOM =4x_DIELECTRIC ? 





SATA_TXRX =6X_DIELECTRIC i SATA_TXRX TOP, BOTTOM =10X_DIELECTRIC a 








SATA_2OTHER =4X_DIELECTRIC SATA_2OTHER | TOP, BOTTOM =6X_DIELECTRIC 
































SYSCLK CLK25M_ X1 
SYSCLK_ CLK25M_ X2 
SYSCLK_ CLK25M X2_R 














NET_SPACING_TYPE1 | NET_SPACING_TYPE2 SPACING_RULE_SET 





SYSCLK_ CLK25M CAMERA 
CLK25M CAM CLKP 
CLK25M CAM XTALP R 
CLK25M_ CAM XTALP 
CLK25M CAM XTALN 
CLK25M_ CAM CLKN 





SATA_* SATA_2OTHER 








SATA_* SATA_2SAME 








SYNC_MASTER=J44 SYNC_DATE=08/12/201 


USB Constraints 
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SATA_TX ae SATA_TXRX 








SATA_RX ss SATA_TXRX 























SYSCLK CLK25M TBT 
SYSCLK CLK25M TBT R 





00 UUQOOD YOY 
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LPC Bus Constraints 


ALLOW ROUTE 
ON LAYER? NET TYPE 
LPC_458 =45_oHM sE| =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD | ELECTRICAL CONST SET T PHYSICAL T SPACING 





PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





PCH Net Properties 














upc 45 Lp. LPC _AD<3..0> 

pc 45 Lp. LPC FRAME L 

4M_ SMC LK LPC CLK LPC _ CLK24M SMC_R 

4M_ SMC CLK LPC CLK LPC CLK24M_ SMC 
4M_LPCPLLUL CLE LPC CLK LPC CLK24M LPCPLUS 
AM _LPCPr LK LPC LK LPC _ CLK24M LPCPLUS R 


CLK_LPC_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 
































SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 








LPC 6 MIL ? 











CLK_LPC 8 MIL ? 








SMBUS _ PCH CLK 
SMBUS PCH DATA 
SML_ PCH 0 CLK 
SML_ PCH O DATA 
SMBUS _SMC_1 SO 
SMBUS _SMC_1 SO 








SMBus Interface Constraints 


PHYSICAL_RULE_SET LAYER 








ALLOW ROUTE 


GN LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











SMB_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 


























HDA BIT CLK 

HDA BIT CLK R 

HDA _ SYNC 

HDA SYNC _R 

HDA RST RL 

HDA RST L 

HDA _SDINO 

CS4208 HDA SDOUTO R 
HDA _SDOUT 

HDA _ SDOUT _R 





SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 








SMB =2x_DIELECTRIC ? 




















HD Audio Interface Constraints 


ALLOW ROUTE 
ON LAYER? 


HDA_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 








PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 



































SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 


SPT ALT 

SPI CLK 

SPT CLK 

SPT MLB 

SPI SMC 

SPT ALT 
SPI_CSO 

SPI CSO RL 
SPT MLB CS _L 
SPT SMC CS _ L 
SPT ALT MISO 
SPT MISO 

SPT MISO R 
SPT MLB MISO 
SPT _ SMC MISO 
SPT ALT MOST 
SPI MOST 

SPT MOST R 
SPT MLB MOST 
SPT _ SMC MOST 
SPI_I0<2> 
SPTROM WP L 
SPI_IO0<3> 
SPTROM HOLD L 
SPTROM USE MLB 











HDA =2x_DIELECTRIC 














SPI Interface Constraints 


ALLOW ROUTE 
ON LAYER? 








PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











SPI_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 





























SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 











SPI 8 MIL ? 














PCH Single Net Constraints 


ALLOW ROUTE 
ON LAYER? 











PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








PCH_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 


























PCH_27P4S -27P4_OHM_SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL 














SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 











PCH_12MIL 0.305 MM ? 








PCH_15MIL 0.381 MM ? 











VUVQUGVUDUOQOYUDUCULYOOUN OORUROGYL YURUOY YYVROD 


PCH_18MIL 0.457 




















PCH_20MIL 0.508 





PCH CLK32K RTCX1 
PCH SRTCRST L 
RTC RESET L 











THRMTRTP PM THRMTRIP L 
THRMTRTP PM THRMTRIP RL 








00 QOY 


PCH INTRUDER L 
PCH INTVRMEN 
PCH DSWVRMEN 
PM RSMRST_ L 
PM SYSRST_ L 
XDP_DBRESET L 




















PM PCH SYS _ PWROK 
XDP_ SYS _ PWROK 

SYS _PWROK R 

PM PCH PWROK 

PM_ SO PGOOD 

SMC_ DELAYED PWRGD 
PM DSW _PWRGD 























PM _ PWRBTN_L 
XDP_CPU_PWRBTN_L 
PCIE WAKE L 
AP PCIE WAKE L 29 6a SYNC_MASTER=J44 SYNC_DATE=08/12/201 
CAM PCIE WAKE L 
CIO PLUG EVENT L 


CLK24M XTALIN ea C3 Apple Inc. SCH_NUM>]D 
: © 


CLK24M XTALOUT ToT 
CLK24M XTALOUT _R <E4LABEL> 
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Memory Bus Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





MEM_40S 


* =40_OHM_SE 


=40_OHM_SE 


=40_OHM_SE 


=40_OHM_SE 


=STANDARD 


=STANDARD 





MEM_72D 


I-72_OHM_DIFF] 


=72_OHM_DIFF = 


72_OHM_DIFF 


=72_OHM_DIFF 


=72_OHM_DIFF 


=72_OHM_DIFF 





MEM_45S 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=STANDARD 


=STANDARD 





MEM_80D 


|-80_OHM_DIFF] 


=80_OHM_DIFF = 


80_OHM_DIFF 


=80_OHM_DIFF 


=80_OHM_DIFF 


=80_OHM_DIFF 





MEM_50S 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=50_OHM_SE 


=STANDARD 


=STANDARD 





MEM_85D 


|-85_OHM_DIFF] 





=85_OHM_DIFF = 





85_OHM_DIFF 


=85_OHM DIFF 





=85_OHM_DIFF 





=85_OHM_ DIFF 








Spacing 


Rule 


Sets 





SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LAYER 


LINE-TO-LINE SPACING 


WEIGHT 





MEM_DATA2SELF 


* 


=2x_DIELECTRIC 


MEM_DATA2SELF 


TOP, BOTTOM 


=5x_DIELECTRIC 





MEM_DQS2OWNDATA 


=2x_DIELECTRIC 


MEM_DQS2OWNDATA 


TOP, BOTTOM 


=5x_DIELECTRIC 





MEM_CMD2CMD 


=2x_DIELECTRIC 


MEM_CMD2CMD 


TOP, BOTTOM 


=5x_DIELECTRIC 





MEM_CMD2CTL 


=2x_DIELECTRIC 


MEM_CMD2CTL 


TOP, BOTTOM 


=5x_DIELECTRIC 





MEM_CTL2CTL 


=2x_DIELECTRIC 


MEM_CTL2CTL 


TOP, BOTTOM 


=5x_DIELECTRIC 





MEM_CLK2CLK 


=4x_DIELECTRIC 


MEM_CLK2CLK 


TOP, BOTTOM 


=8x_DIELECTRIC 





MEM_2OTHERMEM 


=4x_DIELECTRIC 


MEM_2O0THERMEM 


TOP, BOTTOM 


=8x_DIELECTRIC 





MEM_2PWR 


=2x_DIELECTRIC 


MEM_2PWR 


TOP, BOTTOM 


=4x_DIELECTRIC 





MEM_2GND 


=2x_DIELECTRIC 


MEM_2GND 


TOP, BOTTOM 


=4x_DIELECTRIC 





MEM_2O0THER 


=6x_DIELECTRIC 


MEM_2OTHER 


TOP, BOTTOM 


=10x_DIELECTRIC 





MEM_CMD2CMD_BM 


=2x_DIELECTRIC 


MEM_CMD2CMD_BM 


TOP, BOTTOM 


=3x_DIELECTRIC 





MEM_CMD2CTL_BM 


=2x_DIELECTRIC 


MEM_CMD2CTL_BM 


TOP, BOTTOM 


=3x_DIELECTRIC 





MEM_CTL2CTL_BM 


=2x_DIELECTRIC 


MEM_CTL2CTL_BM 


TOP, BOTTOM 


=3x_DIELECTRIC 























MEM_12MIL 





0.305 MM 











Memory Bus Spacing Group Assignments 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





MEM_*_DOBYTE_* 


* 


* 


MEM_2O0THER 


MEM_A_DQS_O 


MEM_A_DQBYTE_0O 


* 


MEM_DOS2OWNDATA 





MEM_*_DOS_* 


MEM_20THER 


MEM_A_DQS_1 


MEM_A_DOBYTE_1 


MEM_DQS2OWNDATA 





MEM_CMD 


MEM_2O0THER 


MEM_A_DOS_2 


MEM_A_DQBYTE_2 


MEM_DOS2OWNDATA 





MEM_CTL 


MEM_2O0THER 


MEM_A_DQS_3 


MEM_A_DOBYTE_3 


MEM_DQS2OWNDATA 





MEM_CLK 


MEM_2O0THER 


MEM_A_DOS_4 


MEM_A_DQBYTE_4 


MEM_DOS2OWNDATA 





MEM_A_DQS_5 


MEM_A_DOBYTE_5 


MEM_DOQS2OWNDATA 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 


MEM_A_DOS_6 


MEM_A_DOBYTE_6 


MEM_DOS2OWNDATA 





MEM_*_DQBYTE_* 


=SAME 


* 


MEM_DATA2SELF 


MEM_A_DQS_7 


MEM_A_DOBYTE_7 


MEM_DQS2OWNDATA 





MEM_B_DQS_0O 


MEM_B_DQBYTE_0O 


MEM_DQS2OWNDATA 





MEM_B_DQS_1 


MEM_B_DOBYTE_1 


MEM_DQS2OWNDATA 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 


MEM_B_DQS_2 


MEM_B_DQBYTE_2 


MEM_DQS2OWNDATA 





MEM_CMD 


MEM_CMD 


* 


MEM_CMD2CMD 


MEM_B_DQS_3 


MEM_B_DOBYTE_3 


MEM_DQS2OWNDATA 





MEM_CMD 


MEM_CTL 


MEM_CMD2CTL 


MEM_B_DOS_4 


MEM_B_DQBYTE_4 


MEM_DOQS2OWNDATA 





MEM_CTL 


MEM_CTL 


MEM_CTL2CTL 


MEM_B_DOS_5 


MEM_B_DOBYTE_5 


MEM_DOS2OWNDATA 





MEM_CLK 


MEM_CLK 


MEM_CLK2CLK 


MEM_B_DQS_6 


MEM_B_DOBYTE_6 


MEM_DOS2OWNDATA 





MEM_* 


MEM_* 


MEM_2O0THERMEM 





MEM_B_DOQS_7 





MEM_B_DQBYTE_7 








MEM_DOQS2OWNDATA 








MEM_CMD 


MEM_CMD 


BGA_MEM 


MEM_CMD2CMD_BM 





MEM_CMD 


MEM_CTL 


BGA_MEM 


MEM_CMD2CTL_BM 





MEM_CTL 








MEM_CTL 





BGA_MEM 





MEM_CTL2CTL_BM 











Haswell ULT Memory Down DDR3L 1x8 Length Matching 


DDR3 Signal Group 


Unit 


Min Length 


Max Length 





CTL to CLK 
CMDi to CMD3 


CTLmax — CTLmin 


mils 
mils 
mils 


) 
CLK — 500 
cMD3 - 100 


100 


CLK + 500 
cMD3 + 100 


Memory Net Properties 





ELECTRICAL CONST SET 


NET TYPE 





T PHYSICAL 


SPACING 





MEM CLK 


MEM 


CLK _ P<0> 





MEM CLK 


MEM 


CLK _N<0> 





MEM CTL 


MEM 


CKE<0O> 





MEM 


CS L<0> 





MEM 


ODT<0> 





MEM_A_cMp 


MEM 


A<15..0> 





MEM cmp 


MEM 


BA<2 


--0> 





MEM cmp 


MEM 


RAS 


L 





MEM_A_cMD 


MEM 


CAS 


L 





MEM cmp 


MEM 


WE L 





MEM 


DO<7 


--0> 





MEM_A_DOBYTEO 
MEM_A_DOBYTE1 


MEM 


DO<1 


5.5. 8> 





MEM_A_DOBYTE. 


MEM 


DO<2 


3..16> 





MEM DOBYTE. 


MEM 


DO<3 


1..24> 





MEM_A_DOBYTE4 


MEM 


DO<3 


9..32> 





MEM_A_DOBYTES 


MEM 


DoO<4 


7..40> 





MEM DOBYTES 


MEM 


DO<5 


5..48> 





MEM_A_DOBYTE. 


MEM 


DO<63. .56> 





MEM_A_DQ, 


MEM 


Dos 


P<0> 





MEM_A_DQ. 


MEM 


Dos 


N<0O> 





MEM_A_DQ, 


MEM 


bos 


P<1> 





MEM_A_DQ, 


MEM 


Dos 


N<1> 





MEM_A_DaQ. 


MEM 


Dos 


P<2> 





MEM _A_DQ. 


MEM 


DOS 


N<2> 





MEM_A_DQ, 


MEM 


Dos 


P<3> 





MEM_A_DQ. 


MEM 


Dos 


N<3> 





MEM _A_pQ. 


MEM 


Dos 


P<4> 





MEM_A_DQ, 


MEM 


Dos 


N<4> 





MEM_A_DQ. 


MEM 


Dos 


P<5> 





MEM 


Dos 


N<5> 





MEM_A_DqQ. 
MEM_A_DQ, 


MEM 


Dos 


P<6> 





MEM _A_DQ. 


MEM 


Dos 


N<6> 





MEM_A_DQ. 


MEM 


DOs 


P<7> 





MEM_A_DQ. 


MEM 


Red dC aa a ed 


bos 


N<7> 





MEM _BUCLEK 


MEM 


CLK 


P<O0> 





MEM _BUCLEK 


MEM 


CLK 


N<0O> 





MEM BUCTT 


MEM 


to |e fw 


CKE< 


O> 





MEM BUCTI 


MEM 


to 


cS L 


<0> 





MEM B_opTO 


MEM 


to 


ODT< 


O> 





MEM_B_CMD 


MEM 


MEM 


A<15 


--0> 





MEM_B_ CMD 


MEM 


MEM 


BA<2 


--0> 





MEM_B_CMD 


MEM 


MEM 


RAS 


L 





MEM_B_CMD 


MEM cmp 


MEM 


CAS 


L 





MEM_B_ CMD 


MEM cmp 


MEM 


WE L 





MEM 


DO<7 


--0> 





MEM_B_DOB 
MEM_B_DOB 


MEM _B_DOBYTE 
MEM _B_DOBYTE, 


MEM 


DO<1 


5.5.2. 8> 





MEM_B_DOB 


MEM _B_DOBYTE 


MEM 


DO<2 


3..16> 





MEM_B_DOB 


MEM _B_DOBYTE 


MEM 


DO<3 


1..24> 





MEM_B_DOB 


MEM _B_DOBYTE 


MEM 


DO<3 


9..32> 





MEM_B_DOB 


MEM_B_DORYTE, 


MEM 


DoO<4 


7..40> 





MEM_B_DOB 


MEM_B_DORYTE, 


MEM 


DO<5 


5..48> 





MEM_B_DOB 


MEM _B_DOBYTE 


MEM 


DO<6 


3..56> 





MEM _B_DQ, 


MEM _B_DOQS_O 


MEM 


DOS 


P<0> 





MEM _B_DQ. 


MEM _B_DOQS_O 


MEM 


Dos 


N<0O> 





MEM _B_DQ, 


MEM_B_DOQS_1 


MEM 


Dos 


P<1> 





MEM _B_DQ, 


MEM B_DOQS_1 


MEM 


Dos 


N<1> 





MEM _B_DQ. 


MEM B_DOS 


MEM 


Dos 


P<2> 





MEM _B_DQ, 


MEM _B_DOS 


MEM 


Dos 


N<2> 





MEM _B_DQ, 


MEM B_DOS 


MEM 


Dos 


P<3> 





MEM _B_DQ. 


MEM _B_DOS 


MEM 


Dos 


N<3> 





MEM 


Dos 


P<4> 





MEM _B_DQ, 
MEM _B_DQ, 


MEM B_DOS_4 
MEM B_DOQS_4 


MEM 


DOS 


N<4> 





MEM _B_DQ, 


MEM _B_pOS_5 


MEM 


Dos 


P<5> 





MEM 


DOS 


N<5> 





MEM _B_DQ, 
MEM _B_DQ. 


MEM_B_DOS_5 
MEM_B_DOS_6 


MEM 


Dos 


P<6> 





MEM _B_DQ. 


MEM _B_DOS_6 


MEM 


Dos 


N<6> 





MEM _B_DQ, 


MEM_B_DOS 


MEM 


Dos 


P<7> 





MEM _B_DQ, 


MEM _B_ DOS. 


MEM 


tO Yo to Oo foo Ito Ito Yoo Joo Yom to to to J | I I J | I | | J J 


Dos 


N<7> 





CMD to CLK mils CLK — 500 CLK + 500 
(DQmax — DQmin) per byte mils 0 250 

(DOS — DOmax) per byte mils -100 150 

DOS to DOS# mils =5: 5 

DQS to CLK (Rule 1) mils CLK — 6500 CLK + 500 
Max (CLK-DQS) — Min(CLK-DQS) mils e) 5500 

CLK to CLK# mils -5 Ao) 


PP1V35_S3 1719 20 21 22 41 55 65 
PP1V35_S3 CPUDDR 2 i 1 65 
PPOV675_ SO DDRVTT 22 55 65 68 
PPVTTDDR_S3 55 65 68 














CPU_DIMMA VREFDO 

CPU _ DIMMA VREFDO A ISOL 

CPU_DIMMB_ VREFDO 

CPU_DIMMB_ VREFDO B ISOL 
. CPU _ DIMM VREFCA 

Memory to Power Spacing Gb Dim VRERCA AL TSOL 


NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET CPU_ DIMM VREFCA B_ ISOL AG! 



































SYNC_MASTER=J44 SYNC_DATE=01/03/201 


Memory Constraints 


PPOV675_S3 MEM VREFDO A : oR 3 
PPOV675_S3 MEM VREFDQ B Apple Inc. <SCH_NUM>[D 
PPOV675 S3 MEM VREFCA A. 2 © v 

PPOV675_S3 MEM VREFCA B 








QUUR0 YUU YOULQVUCULRORUGYURUGORVUGIOY 0 YU QUY OOOVKUPOPYVROCOLYYOURQVDUOULY 0 YO QYY 








MEM_PWR MEM_* * MEM_2PWR 








MEM_PWR * * DEFAULT 
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Memory to GND Spacing 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 




















GND MEM_* MEM_2GND 
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Thunderbolt, DP, HDMI Net Properties 


NET TYPE 
PHYSICAL s SPACING 


Thunderbolt, DP, HDMI Constraints 
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Thunderbolt SPI Signal Constraints 


TRTDP_ 85D TRTDP A_R2D_C P<1..0> 
TRTDP_ 85D TRTDP A_R2D_C _N<1..0> 
TRTDP_ 85D TRTDP A_R2D_ P<1..0> 
TRTDP_ 85D TRTDP A_R2D N<1..0> 











ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 


























TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD 





DP_s5p DISPr TBTPA ML C P<1> 
DP_s5p DISPL TBIPA ML C_N<1> 
DP_g5p DISPL TBTPA ML P<1> 
DP_g5p DISPL TBTPA ML N<1> 
DP_g85D DISPT A_LSX ML P<1> 
DP_g85p DISPL A_LSX ML N<1> 
. . DP_s5p DISPL TBTPA ML C_P<3> 
Thunderbolt & DisplayPort Constraints pe fat nae TBIPA ML _C_N<3> 
DP_a5p DISPL TBTPA ML P<3> 
PHYSICAL_RULE_SET ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP DP_g5D DISPT. TBTPA ML N<3> 


ON LAYER? 
D2R_C_P<0> 
D2R_C_N<0> 
D2R_ P<0> 
D2R_N<0> 
D2R C P<i1> 
D2R_C_N<1> 
D2R_P<1> 
D2R_N<1> 
D2R1_ AUXDDC_ P 
D2R1_ AUXDDC_N 











SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 








TBT_SPI =2x_DIELECTRIC ? 


























UOOUR) YOUU 























TBTDP_85D I-85_OHM_DIFEF| =85_OHM DIFF =85_OHM DIFF =85_OHM_DIFF =85_OHM DIFF =85_OHM_DIFF TBTDP 




















TRTDP 








TRTDP 





SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT mere 








TBIDP_2SAME =3X_DIELECTRIC ? TBTDP_2SAME TOP,BOTTOM| =4x_DIELECTRIC TRTDP 








TRTDP 





TBTIDP_TXRX =6X_DIELECTRIC ? TBTIDP_TXRX TOP, BOTTOM] =10X_DIELECTRIC eae 








TBIDP_2OTHER =4X_DIELECTRIC ? TBTDP_2OTHER TOP,BOTTOM| =6X_DIELECTRIC TRTDP 
































TRTDP 








bb fo bo fo fo bs bo bp bp 
Had a el le 


TRTDP 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 





TBTPA AUXCH P 
TBTPA AUXCH N 
TBTPA AUXCH 
TBTPA AUXCH 





TEIDP_* * TBTDP_2OTHER 








TBTDP_* TBTDP_2SAME 








Q000 YU 





TBIDP_TX a TBTIDP_TXRX 





Notes: 
AUX and DDC was removed from DISPLAYPORT or 
TBTDP_RX/TX because it’s not high speed, and 


DisplayPort & HDMI Constraints to save routing space. 


TBIDP_RX a TBIDP_TXRX 























B.R2D. CC P<1;.0> 
B R2D C N<1..0> 
B_R2D_P<1..0> 
B_R2D_N<1..0> 


ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER GN LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











DP_85D * I-85_OHM_ DIFF) =85_OHM DIFF =85_OHM_ DIFF =85_OHM_DIFF =85_OHM DIFF =85_OHM_DIFF 








HDMI_85D I-85_OHM DIFF] =85_OHM DIFF =85_OHM_ DIFF =85_OHM_DIFF =85_OHM DIFF =85_OHM_DIFF 




















TBTPB ML C_P<1> 
TBTPB ML C_N<1> 
TBTPB ML P<1> 
TBTPB ML N<1> 
B_ LSX ML P<1> 
B_ LSX ML N<1> 
TBTPB ML C_P<3> 


HDMICLK_2DPHDMI =4x_DIELECTRIC HDMICLK_2DPHDMI | TOP, BOTTOM =6x_DIELECTRIC TBTPB ML C N<3> 


5 TBTPB ML P<3> 
HDMIDATA_2SAME =3x_DIELECTRIC HDMIDATA_2SAME | TOP,BOTTOM| =4x_DIELECTRIC TBTPB N<3> 








SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 











DP_2SAME =3x_DIELECTRIC ® DP_2SAME TOP, BOTTOM =4x_DIELECTRIC 








DP_2OTHER =4x_DIELECTRIC DP_2OTHER TOP, BOTTOM | =6x_DIELECTRIC 











HDMICLK_2OTHER =7x_DIELECTRIC HDMICLK_2OTHER | TOP, BOTTOM =10x_DIELECTRIC 








VUUQUOU UOOY 











Only used on dual-port hosts. 








HDMIDATA_20THER =4x_DIELECTRIC HDMIDATA_20THER | TOP,BOTTOM] =6x_DIELECTRIC 


























D2R_ C P<0> 
D2R_C_N<0> 
D2R_P<0> 
D2R_N<0> 
D2R_¢ P<i1> 
D2R_C_N<1> 
D2R_P<1> 
D2R_N<1> 

D2R1 AUXDDC P 
D2R1_ AUXDDC_N 


* 
HDMI_CLK HDMICLK_2OTHER DISPLAYPORT TBIDP_RX TBTIDP_TXRX TBTPB AUXCH Pp 

















NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET 








HDMI_DATA * * HDMIDATA_2O0THER DISPLAYPORT * * DP_2OTHER 











HDMI_DATA =SAME HDMIDATA_2SAME DISPLAYPORT =SAME DP_2SAME 








HDMI_DATA TBIDP_TX HDMIDATA_2SAME DISPLAYPORT HDMI_DATA DP_2SAME 











HDMI_DATA TBTDP_RX TBTDP_TXRX DISPLAYPORT TBIDP_TX DP_2SAME 


bbb bb hb bb bb 
tO foo to to Joo |to jbo to Iwo io 





























HDMI_CLK HDMI_DATA HDMICLK_2DPHDMI TBTPB AUXCH N 
TBTPB_ AUXCH 
HDMI_CLK DISPLAYPORT HDMICLK_2DPHDMI TBTPB AUXCH 
































HDMI_CLK TBIDP_TX HDMICLK_2DPHDMI 








DisplayPort/TMDS intra-pair matching should be 0.127mm. Inter-pair matching should be within 2.54cm. Max Length 241.3mm. 
DisplayPort AUX CH intra-pair matching should be 0.127mm. Max length 330.2mm. 
SOURCE: Calpella SFF DG Rev 1.5 (407364) and Family GPU DG-04202-001-v04. 


MAX LENGTH OF DISPLAYPORT/TMDS TRACES: 13 INCHES. TBTSNKO ML C P<3..0> 
TBTSNKO ML C_N<3..0> 
+ TBTSNKO ML P<3..0> 


ELECTRICAL CONST SET @ eg 4 

PHYSICAL SPACING TBTSNKO_ML_N<3..0> 
+ + 7 TBTSNKO_ AUXCH C_P 
TBTSNKO_ AUXCH C_N 


TBTSNKO AUXCH_ P 
Only used on hosts supporting Thunderbolt video-in TBISNKO AUXCH N 





























TBTSRC ML C P<3..0> 
TBTSRC ML C_N<3..0> 
TBTSRC_ AUXCH C_ P 
TBTSRC_ AUXCH CN TBTSNK1 ML C P<3..0> 
TBTSNK1 ML C_N<3..0> . 
SPI CLK 3 TBTSNK1 ML P<3..0> 
SPI MOST 3 TBTSNK1 ML N<3..0> 
SPI_ MISO TBTITSNK1 AUXCH C _P 
SPI. CS L TBTSNK1 AUXCH C_N 
TBTISNK1 AUXCH P 
HDMI_TBT ML P<3..0> 6 TBTSNK1 AUXCH N 
HDMI_TBT ML N<3..0> 
HDMI_TBT AUX P 
HDMI_TBT AUX N 





















































UO00 UOYU 
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AG 


ML _C P<3..0> TBT,DP,HDMI Constraints 
ML C N<3..0> . PTV PRNEMEN NTI 


ML _P<3,.0> <SCH_NUM>] D_ 
CLK CP oe ML N<3..0> Apple Inc. = 


on 
CLK _C_N eae AUXCH_C_P ‘ © <E4LABEL> 
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Camera Net Properties 





NET TYPE 
PHYSICAL SPACING 





ELECTRICAL CONST SET T 





MEM CAM CLK _ P 
MEM CAM CLK N 





MIPI Interface Constraints 








ALLOW ROUTE 
ON LAYER? 


I=85_OHM_DIFF| =85_OHM DIFF 


MEM CAM CKE 
MEM CAM CS _ L 
MEM CAM ODT 
MEM CAM CAS _ L 
MEM CAM RAS L 
MEM CAM WE _L 


PHYSICAL_RULE_SET MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











MIPI_85D =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF 














=85_OHM_DIFF 














SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 











MIPI_2OTHER 


=4X_DIELECTRIC ? 


MIPI_2OTHER 


TOP, BOTTOM =6X_DIELECTRIC 


? 





MIPI_2CLK 


=6X_DIELECTRIC 


2 


MIPI_2CLK 


TOP, BOTTO! 


=8X_DIELECTRIC 


? 





MIPICLK_2OTHER 








=7X_DIELECTRIC ? 








MIPICLK_2OTHER 








TOP, BOTTOM =10X_DIELECTRIC 














NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING_RULE_SET 





MIPI_DATA 


* 


* 


MIPI_2OTHER 





MIPI_DATA 


CLK_MIPI 


* 


MIPI_2CLK 








CLK_MIPI 


* 








* 





MIPICLK_2OTHER 








Memory Bus Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





S2_MEM_45S 


* =45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


=STANDARD 


=STANDARD 





S2_MEM_85D 








* |=85_OHM_DIFF] 








=85_OHM_ DIFF 





=85_OHM_ DIFF 





=85_OHM_DIFF 





=85_OHM_ DIFF 





=85_OHM_DIFF 








Spacing Rule Sets 





SPACING_RULE_SET 


LAYER LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE-TO-LINE SPACING 


WEIGHT 





S2_DATA2SELF 


* 


=2x_DIELECTRIC 


2 


S2_DATA2SELF 


TOP, BOTTOM =4x_DIELECTRIC 


? 





S2_DQS2OWNDATA 


* 


=2x_DIELECTRIC 


2 


S$2_DQS2OWNDATA 


TOP, BOTTO! 


=4x_DIELECTRIC 


2 





S2_CMD2CMD 


=2x_DIELECTRIC 


S2_CMD2CMD 


TOP, BOTTOM =4x_DIELECTRIC 





S2_CMD2CTRL 


=2x_DIELECTRIC 


S2_CMD2CTRL 


TOP, BOTTO! 


=4x_DIELECTRIC 





S2_CTRL2CTRL 


=2x_DIELECTRIC 


S2_CTRL2CTRL 


TOP, BOTTOM =4x_DIELECTRIC 





S2_2O0THERMEM 


=4x_DIELECTRIC 


S2_2O0THERMEM 


TOP, BOTTO! 


=6x_DIELECTRIC 





S2MEM_2PWR 


=2x_DIELECTRIC 


S2MEM_2PWR 


TOP, BOTTOM =4x_DIELECTRIC 





S2MEM_2GND 


=2x_DIELECTRIC 


S2MEM_2GND 


TOP, BOTTO! 


=4x_DIELECTRIC 








S2MEM_2OTHER 








=6x_DIELECTRIC 











S2MEM_2OTHER 








TOP, BOTTOM =10x_DIELECTRIC 











Memory Bus Spacing Group Assignments 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE | SPACING _RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





S2_MEM_DATA* 


* 


* 


S2MEM_2OTHER 


S2_MEM_DQS1 


S2_MEM_DATA1 


* 


S2_DQS2OWNDATA 





S2_MEM_DOS* 


* 


* 


S2MEM_2OTHER 


S2_MEM_DQSO 








S2_MEM_DATAO 





* 





S$2_DQS2OWNDATA 








S2_MEM_CMD 


* 


S2MEM_2OTHER 





S2_MEM_ CTRL 


* 


S2MEM_2OTHER 





S2_MEM_ CLK 


* 


S2MEM_2OTHER 





S2_MEM_DATA* 


=SAME 


S2_DATA2SELF 





S2_MEM_CMD 


S2_MEM_CMD 


S2_CMD2CMD 





S2_MEM_CMD 


S2_MEM_CTRL 


S2_CMD2CTRL 





S2_MEM_ CTRL 


S2_MEM_ CTRL 


S2_CTRL2CTRL 





S2_MEM_* 








S2_MEM_* 





S2_2O0THERMEM 
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Memory to Power 


Spacing 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





S2_MEM_ PWR 


S2_MEM_* 


* 


S2MEM_2PWR 





S2_MEM_PWR 


* 


* 


DEFAULT 





Memory t 
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MEM CAM BA<2> 
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MIPTI CLK 
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PP1V35 CAM 





PPOV675_ CAM VREF 
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SMC SMBus & Charger Net Properties 





t NET TYPE s 
PHYSICAL SPACING 
ad — 


ELECTRICAL CONST SET 








MEU MB 45 MB 





MBU MB 45 MB 





MEU MB 45 MB 
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MBU MB 45 MB 
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MEU MB 45 MB 
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MEU MB 45 MB 
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PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 
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1T01_DIFFPAIR 


=45_OHM_SE 
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J44 Specific Net Properties 





THERM_45S 


1T01_DIFFPAIR 


=45_OHM_SE 


=45_OHM_SE 


=45_OHM_SE 


O.1 MM 





DIG_AUDIO 


1T01_DIFFPAIR 


=1TO1_DIFFPAIR 


=1TO1_DIFFPAIR 


=1TO1_DIFFPAIR 


NET TYPE 





ELECTRICAL CONST SET @ 


PHYSICAL 


J 
SPACING 
J 








ANL_AUDIO 


1T01_DIFFPAIR 


O.1 MM 


O.1 MM 


10 MM 





1T01_DIFFPAIR 


0.3 MM 


0.3 MM 


10 MM 


O.1 
O.1 
O.1 


TBT D1 


TBTTHMSNS 


Net Properties 





NET TYPE 





PHYSICAL 


ad 
SPACING 
. 








AUD 


LO2 LP 





AUD 


LoO2 LN 
































AANL_AUDIO_WIDE 


TBTTHMSNS 
CPUTHMSNS 
CPUTHMSNS 
CPUTHMSNS 
CPUTHMSNS 


TRT_D1 
CPU_D1 
cPu_D1 








AUD SPKRAMP 
AUD _SPKRAMP 
SPKRAMP LIN 
SPKRAMP_ LIN 

















cPu_D 





IZ HU |e |v [2 fo 





U00000 


cPu_D 








AUD _LO2 R_P 
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AUD_LO3 LP 
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CLK_PCIE GND * GND_P2MM 
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LCDBKLT_ P 
LCDBKLT_N 
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GND PCIE_* * GND_P2MM 
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CLK_PCIE SB_POWER PWR_P2MM 





GND_P2MM 0.20 MM 1000 
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SB_POWER SATA_* PWR_P2MM 


0.20 MM 1000 
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COMPUTING N 
OTHERSV_P 
OTHERSV_N 
OTHER3V3_P 
OTHER3V3_N 




















SPKRCONN 
SPKRCONN 
SPKRCONN 
SPKRCONN 
SPKRCONN 
SPKRCONN 
SPKRCONN 
SPKRCONN 








ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 
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MEM_45S * 
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CODEC HS MIC P 


HS MIC P 


























CPU_27P4S BOTTOM 0.230 MM 100 MIL 
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USB3_85D TOP 0.100 MM 500 MIL 
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DDR3 Loaded Segment Constraint Relaxations 


Alternate single ended and differential impedances between devices. 
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Allow 0.127 mm necks for >0.127 mm lines for ARD fanout. 





ISNS_CPUHIGAIN 
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CPUHTG 
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ON LAYER? MINIMUM LINE WIDTH 
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CPUHTG 








MEM_72D BOTTOM 0.127 MM 6.35 MM CPUHT 








CPUHTG 





MEM_85D TOP 0.100 MM 6.35 MM 









































DP, SATA, HDMI, PCIE CONSTRAINT RELAXATIONS 


Alternate diffpair width/gap through BGA fanout areas (95-ohm diff) 
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DP_85D BGA P65_BGA 
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PCIE_85D BGA P65_BGA 











NET_PHYSICAL_TYPE PHYSICAL_RULE_SET 


CLK_PCIE_85D BGA P65_BGA 




















SENSE_45S SENSE_45S 





HDMI_85D BGA P65_BGA 




















THERM_45S THERM_45S 
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